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NicolaISEX. Solbar gegen die Braunfleckeukranklieit der Xomaten, 

[Solbar as a remedy for the brown spot disease of Toma- 
toes .] — BeiUsche Ohst- und GemilseboAizelt., Ixix, 19, pp. 147 - 
148, 1923. 

The brown spot disease of tomato leaves and stems, caused by the 
fungus Cladosponum fuscum [C. fulvum?], was very severe in the 
spring of 1922 on greenhouse plants of the Lucullus variety at 
Calbe [Saxony]. The plants were attacked quite suddenly and had 
a sun-scorched appearance. Four days after the affected plants 
and the surrounding soil were sprayed with 2 per cent, solbar; 
they recovered completely, and at the end of a fortnight they were 
equal to their healthy neighbours in size and vigour. 

S. (G. N.). Fine branch twist. A fungus disease on Fine, 
Melampsora pinitorqua.— Agrie. xviii, 1. p. 19, 

1923. 

Young pines [Pmims] up to twelve years of age have frequently 
been known to be attacked by a fungus, Mdampsora pinitorqua, 
\Yliich interferes seriously with their growth, and recently two cases 
have been observed in the Paphos forest (Cyprus) although many 
other instances probably exist. The leading shoot bends over in the 
shape of a hook and usually dies, and the lateral shoots which 
subsequently grow up to take the place of the dead leader become 
infected in their turn. Occasionally the leading shoot recovers, 
but it is safer to cut it off below the diseased part. Young trees 
killed by the fungus or diseased parts excised from living trees 
should be burnt. 

The reason for the twisting of the shoots is that the attacked 
side does not grow at the diseased spot while the other side grow's 
normally and so causes the twig to bend over. 

Troup (R. S.). The Cedar fungus.— Oii. Forestry in Kenya 
Colony, pp. 25-26, 1922, 

The East African cedar [Jnniperns procerct] is attacked, by^ a 
wood rot fungus. Fames jwni'periniis [sec. Lloyd F. demidoffiF\ 
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which also occurs on junipei’s in the United States. In Kenya it 
causes enormous losses in timber production, attacking the heart- 
wood of standing trees. As a rule there is no external sign of 
attack, the presence of the disease being revealed only when the 
tree is cut open. Occasionally, however, the perennial ungulate 
fructifications may be found on the side of the tree, nearly always 
where a branch has been broken off. In its early stages the 
disease is characterized by the presence of small pockets of whitish, 
decaying tissue, and later by large, irregular hollows containiu^>‘ 
masses of brownish-yellow, felty mycelium. The tissues in the 
wood are disintegrated and permeated by the hyphae of the 
fungus. 

To a large extent the disease may be controlled by the followintr 
preventive measures: (a) protection from fire and other injury; 
ih) cultivation in close crops in .suitable permanent mixtures in 
order to effect natural pruning of the branches before they have 
begun to form heartwood ; (c) periodical removal in thinnings of 
all stems with broken branches or wounds in which the heartwood 
is exposed. 

Chavastelon. Sur un traitement pratique et eficace des plaies 
des arhres. [On a practical and efficacious treatment of the 
wounds of treeB.]— Co inpteti reiulus Acad. d’Agnc» cle France, 
ix, 17, pp. 474r476, 1923. 

An efficient wound dressing, which will encourage thorough 
healing and at the same time preserve the exposed w^ood, is made as 
follows: hot solutions of potassium or sodium bichromate (6 per 
cent.) and copper sulphate (6 per cent.) are allowed to cool and 
then mixed. The resulting compound consists of undecom posed 
copper sulphate, potassium or sodium sulphate, and bichromate of 
copper (Cr 2 O-.CuO. 2 H 2 O). The object of mixing the solutions cold 
is to prevent the formation of (^r 0 ^.Cu. 2 H 20 , a reddish-brown 
chromate of copper which diminishes the strength of the 
solution. 

The immediate effect of the application is a slight browning of the 
wood, any bichromate oxidizing and coagulating in the presence of 
the albuminoids and gums. The bichromate of copper, which is 
only slightly soluble, closes the pores and forms a durable reserve 
of chromic acid which is liberated by progressive dissociation, under 
the influence of the sap or of exterior water, of the chromate of 
copper into basic chromates. This weak concentration of chromic 
acid, while acting as a complete disinfectant, has no toxic effect on 
the plant and does not interfere in any way with the functions ot 
the healing zone formed round the wound. Furthermore, the 
albuminoid substances of the exposed cells, coagulated and iui- 
raobilized by the bichromates, contribute to the preservative 
action by completing the decay-proof crust formed by the chromate 
of copper. 

Vertical and horizontal incisions on a variety of fruit trees and 
walnuts hllve been treated by the above method with complete 
success for the last seven years. Applied to the vine at or before 
the unfolding of the buds the same solution has proved highly 
bv^neficial, and also effectively controls fungous diseases, especially 
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[downy] mildew [Plisnwixim viticola] and Oldkim. \Umimda 
MMior]. lor the latter purpose the solution may be reduced to 
half the strength recommended above. 

Weir (J. The effect of broadcast burning of sale areas on 
the growth of CTill-producing fungi.^/oam, of FominL xxi 
2, pp. 183-184, 1923. J 

The most important cull-producing fungi found on stumps and 
slash on sale areas m Idaho and Montana after the merchantable 
timber is removed, pd the ground burnt over, are as follows : Foria 
suhacida (form), chiefly on stumps and cull butts of spruce and white 
pine; not fruiting. P. iveirii, completely destroying all cull butts 
of western red cedar [Thuja 'plkato?^ and in the duff [dead leaves, 
broken branches, (tc,, accumulated in a forest] around the stumps! 

chiefly on stumps, cull butts, and in the duff 
of Douglas fir, larch, white pine, spruce, and in a lesser degree on 
other species. The fungus is more apt to reappear from infected 
roots at some distance from the stump than at the stump itself ; the 
root crotches tend to hold the fire and tlie mycelium is destroyed; 
Tf'a'oietes pliii on stumps, cull logs, and large branches of white 
pine, larch, Douglas fir, spruce, and other species; not fruiting. 
Fomes roseus on stump cull logs of Douglas fir ; not fruiting. F. 
ktrkk on stump cull logs and tops of larch, yellow pine 
pouclerosa], and Douglas fir ; rarely fruiting from the charred ends of 
large cull butts. F. piuicola on stumps and cull logs of grand fir 
[Abies grandis] and larch ; fruiting occasionally. This fungus is the 
least important of the group. F. annosv.s entirely destroying stump 
cull butts of grand fir, larch, and white pine. Eddnodoatium Hac- 
Urrium on cull logs of grand fir, lowland and mountain hemlock 
[Tsuga Jieterophjlla and T. mertensiana Sargent] ; not observed 
to produce sporophores. A nnillaria mellea on reproduction chiefly 
of Douglas fir, larch, and white pine, also mature trees attacking 
roots and debris in the duff ; rarely appearing after the fire. 

The majority of the cull fungi fruit with difficulty in the open 
exposed conditions of a clean cut area except on infected standing 
trees. Only when there is a large amount of slash and vegetation 
reproducing the moisture and shade conditions of the closed forest 
do sporophores appear in excessive numbers on the debris of a sale 
area. Such conditions may be expected to obtain in the white pine 
belt of Idaho. The destruction of the vegetation and the smaller 
kinds of slash and the charring of the stumps and logs prevents 
a return to the closed forest conditions. 

Charred stumps and logs are rarely re-infected by the cull fungi 
of the living tree. Such "sporophores as do appear must in most 
cases be produced by the living mycelium in the heartwood that did 
not succumb to the heat of the fire. 

True saprophytes, such as Trametes odoraia, Leuziles saepiarla, 
Polystictus abieluiiis, Poruc selecta, P. carhonaria, and various 
species of Thelephoraceae regularly infect and destroy the inner 
wood of charred slash, entrance being effected through the season 
checks. The evidence shows that from the standpoint of a 
diminution of the sources of infection to standing timber broad- 
cast burning may, in certain cases, be regained as good silviculture. 
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Eastham (J. W.). Sweet Potato diseases.— -4 Jomn. Brit. 
Columbia, viii, 4, pp. 83 and 86, 1923. 

The writer emphasizes the importance of preventing the intro- 
duction into British Columbia of black rot (Sphaeroneuia fimhriata) 
and other diseases of the sweet potato. Short of placing a total 
embargo on the importation of sweet potatoes, which would be 
a very severe handicap to trade, the only measures which can be 
adopted for the protection of British Columbian crops are the use 
of certified seed from healthy plants, the rejection of any roots 
showing signs of disease, and the disinfection of seed, before 
planting, with 1 oz. corrosive sublimate to 6t imperial gallons of 
water. Fresh soil should be used every year for the hot-bed, the 
woodwork being previously sterilized by swabbing with 2 lb. of 
copper sulphate or 3 lb. formalin to 40 galls, of water. 

Diffloth (P.). Les ennemis de la Vigne. Galles et cryptogames. 

[Enemies of the Vine : galls and cryptogams.] — La Vie agr'n.^ 
xxii, 22, pp. 36/~370, 4 figs., 1923. 

The following fungous diseases of the vine [in France] are briefly 
described and appropriate measures for their control recommended : 
black rot, caused by Giiignardla bidwellii] grey rot [Botrytib 
ciiierea] ; powdery mildew {Unclnida necator) ; anthracnose [Splat- 
celoma amjjflinum)] canker (Crgptosporella viticola and Glomerellt 
cingulata}. One bacterial disease (crown gall, caused by Bacterium 
tumefaciens) is also briefly noticed. 

StiegLER (A.). Der echte Meltau (Oidiuxn tuckeri) und der falsche 
Meltan (Feronospora viticola) sowie deren Bekampfung. 

[Mildew {Oidium tuckeri) and downy mildew {Peronospora 
viticola) and their control.] — Allg. Weiazeit, xL, 4, pp. 51-52, 
1923. 

The first application of sulphur for the prevention of mildew 
{Oidium tuckeri) [Undnula necator] should be given as soon as 
the fruit is set and the second towards the close of the blossoming. 
Further applications need only be given if there is reason to fear 
a severe outbreak of the disease. For the control of downy 
mildew {Peronosptora [Plasmo'para] viticola) a 1-5 per cent. 
Bordeaux mixture or Bosna copper paste should be given just 
before, and a second spray (1*75 to 2 per cent.) immediately after, 
flowering. One or two more applications at 1*5 per cent, should 
he given if the weather conditions appear favourable for the out- 
break of the disease. This treatment will also be found useful in 
the control of ‘ rotbrenner ’ [^Pbeudopeziza. tracheqdiila], which has 
caused much damage ^of recent years in the dry, stony soils ol 
Styria [Austria]. 

The author particularly recommends for the spraying operations 
the ' Flick ’ apparatus, the construction and use of which is 
described. 

Hengl (F.). Vergleickende Verauche gegen versekiedene Reben- 
schadlinge. [Comparative experiments in the control ot 
various Vine pests.]— Weinzdt.f xl, 2, p. 5, 1923. 

The continuation is reported of the regular annual experiments 
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in the control of vine pests carried out hy tlie Vienna Plant 
Protection Institute and the Association of ALtrian Vinegrowei s 
Owing to the abnormally dry weather conditions during le 19'>'> 
season, fungous pests were very little in evidence. The results of 
the tests may be summarized as follows: I. Experiments in the 
suppression of roter Brenner ’ {Psewlopezha tracheiphilo) on 
Veltlmer ^apes. Satisfactory results were obtained by the use of 
alkaline Bordeaux mixture, ‘Bosna’ copper paste, ‘Bosna B’ 
(copper zinc paste), and knrtakol. 11. Downy mildew (Perom,Bpora 
Good results were secured by three appli- 
cations, on 6th June, JOth June, and 14th July respectively, with 
alkaline Bordeaux mixture Bosna. Bosna B, Caftaro-Bosna, cmrol- 
pasta, and kurtakol III. Mildew (Oidium iwhri). A number of 
wet and dry fungicides were tried against this disease but owing 
to the mildness of the mildew attack their efficacy could not be 
gauged. 


KeckendORFER (F.). Die RotbrennerFekampfung. FThc control 
of ’ rotbrenner \'\~Allg. ^ye^nzeit., x], 4, pp. 52-58, 1923. 

The ‘rotbrenner’ disease [caused by Pseudopezha fjwfeinA&l 
has tor some years past been very prevalent in all parts of Austria 
[see also this Revmv, li, p. 302] where the red, red-white, and 
brown \ eltlmer vines are extensively cultivated, the red-wliite 
Veltliner variety being especially susceptible. 

The fungus overwinters on the fallen leaves, where it produces 
ascospores in the spring. The young ieave.s nearest the ground are 
infected by the ascospores, the affected parts turning red (in black 
varieties) or whitish-yellow (in white varieties) and withering. In 
severe cases defoliation ensues and the fruit is also attackedr The 
development of the roots is arrested, the wood matures badly, 
and the fruit fails to ripen. The disease also affects the next year’s 
growth. 

Treatment with 2 per cent. Bordeaux mixture or Bosna copper 
paste is recommended, beginning about the middle of May. 


Taylor (W. H.). Vine culture under glass. Diseases and pests 

of the Vine. — jVeir Zeaki iut Jou rn. of A gric.. xxvi, 3, pp, 172- 
177, 1923. 

Powdery mildew {Uminiila liecator) attacks the vine during the 
early stages of growth and also in the autumn. The disease can 
be controlled by a dusting of dry flowers of sulphur applied 
immediately the first symptoms appear. Should an epidemic occur 
during the stoning period, however, more drastic measures must be 
adopted. A good handful of sulphur should be mixed with 
sufficient milk to make a thin paste, and diluted with about 2 galls, 
of tepid water. All the vines and walls of the house should be 
syringed with the solution about an hour before the sun leaves the 
roof. The top ventilator should be closed during the treatment 
and reopened before daybreak in order to dry the vines before the 
sun reaches them. On the evening of the next day but one, the 
vines should be syringed with clean tepid water. 

The germination of the spores of U. necator is favoured by 
excessive cold on tender vegetable .surfaces. The sun in the early 
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morning, or more frequently newly admitted air, causes sudden 
evaporation of the moisture collected during the night, lowerin'^ 
the temperature and thereby producing conditions favourable to 
infection. Hence the ventilators should be opened early before the 
sun shines and care taken to avoid draughts. 

Vine Scley'otinia {S, fn/ikeliana) occurs only in a very damp 
atmosphere and may be prevented by proper ventilation. The 
mould form of the disease can be checked by spraying with liver 
of sulphur at the rate of ^ oz. per gall, of water. 

Grape spot (Gloeospormru is usually restricted to 

thin-skinned wiiite grapes. Spraying is not practicable and the 
only remedy" is to increase the ventilation and prevent an accumula- 
tion of moisture during the night. 

Shanking or withering of the pedicels of the berries and 'stems 
of the bunches, which results in sour and uneatable fruit, is due to 
an imperfect balance between the root and top. An excess of 
organic matter in the soil induces the formation of soft, spongj’ 
roots and a correspondingly excessive growth of soft foliage early 
in the season. Later the death of the spongy roots leaves the vines 
with insufficient roots to feed the superfluous foliage. The remedy 
for this trouble is to restrict the activity of the roots by rigid and 
timely suppression of early lateral growth. Cold and acid sub- 
soils and very thin leaves are predisposing causes of shanking. 

Scalding, due either to the direct action of the sun’s rays or to 
.sudden variations in temperature, sometimes causes serious losses 
during the stoning period. A frequent cause of scalding is an 
unduly wide range between day and night temperatures, comlnned 
with atmospheric moisture. Damping down should therefore be 
reduced to a minimum and a little top air left on all night, being 
increased in the very early morning to prevent a sudden rise of 
temperature. During the day the temperature should be kept as 
low as is consistent with proper ventilation. 

Warted leaves are generally found on vines growing in- rich soil 
in the warmer districts, '^bhe damage is done by a sudden evapora- 
tion of moisture from the gross foliage, u snail}' caused by a current 
of cold air. 

Aerial roots ma}- be due to the defective action of roots in cold 
soil, or to a warm or moist atmosphere combined with a lack of 
proper ventilation due perhaps to poor drainage. 

Plunkett (0. A.), Young (P. A.), & Ry.vn (Ruth W.i. A syste- 
matic presentation of new genera of fungi. — Trans. Amer, 
Microscop. Soc. xlii, 1, pp, 43-65, 1923. 

The new families and genera of fungi described since ^ olume sxii 
of Saccardo’s Sylloge Fungorum was compiled, are here assembled 
from all the available literature and presented in a concise, classi- 
fied form with the reference accompanying each new name. 

As far as is known, there has been no previous compilation of 
the new genera of fungi described since 1910, and its absence has 
necessitated a constant searching of extensive and scattered litera- 
ture for any special type required. This paper will be of value to 
mycologists who require a survey of the systematic work carried, out 
during the last twelve years. There are, however, many omissions. 



The list of genera covers about 7,000 new species of funcri. it j.s 
an abbreviation of a catalogue entered on cards in taxononTic order 
and giving the citation, classification, name of the crenus and 
generally the host of the fungus. Of the new species 800 belono- 
to the Sphaerioidaceae, 700 to the Agaricaceae, 300 to the Puc*^ 
ciniaeeae, 200 to the Dematiaceae, 200 to the Microthyriaceae, 200 
to the Pleosporaceae, 150 to the MycosphaerelJaeeae. and KK) to 
each of the following families: Dothideaceae, Hypocreaceae, 
Melanconiaceae, Moniliaceae, Polyporaceae, Spliaeriaceae, Thele- 
pboraceae, Tuberculariaceae, and Valsaceae. 

A bibliography of the publications consulted for the work, com- 
prising 89 titles, is appended. 


AcrpaxaHCKaji CTamtiiH OaiitHTLi PacTeHiiii ox BpejtiiTCJieii. Ottct 

3a TOj[ Okt. 1921— Okt. 1922 r, [Astrakhan Ifiant Pro- 
tection Station. — Report for the year Oct. 1921-()ct 
40 pp., 1922. [RecVl. 1923.] * 

The year under review was marked by continued difficulties 
arising^ mainly from financial stress, which greatly hindered tlie 
scientific research work of the Station. The latter was, however, 
able to extend its activity by the creation of tliree branch offices 
and by establishing an instructor in phytopathology in each of 
nine districts into which tlie province was divided. Considerahlu 
additions were also made to the collections and library of tlie 
Station. 

^lost noticeable among the diseases of cultivated plants during 
the year were : black rot canker of apple (Sphaeropsls malornw.}, 
which killed a large number of trees in tlio best orchard districts 
and was also occasionally found on pear trees; apple and pear scal> 
{Fumiadkim dendritwvm) [and F. pirimnn], apple leaf spot 
[Phyllosticta briardi), pear leaf spot {Septorla piricola), cherry leaf 
spot (Gercospora cerusella), and plum leaf spot (C. circnyascissa), 
poach leaf curl {Exociscils deformaiis), plum ‘ scorch ’ (Polydigmi no 
rubra), and pear rust {Gymnospomivjtum {^ahinae). Corn crops 
sufiered heavily, espeeiall}" in irrigated fields, from various kinds of 
smut and rust. A new functional disease, strongly resembling 
mosaic, appeared on potatoes, greatly reducing the crops, and 
attacking also, but more rarely, tomatoes and eggplants {tSolauuM 
rnelongena) which perished in a few daj’s. In some cases a rotting 
of potato tubers was observed in the soil, but the cause has not yet 
been determined. Vegetable marrows were heavily attacked by the 
semi-saprophyte Sporldesmium viueonun var, plurLse/itatam. TTie 
station recorded for the first time the appearance of Oldluin 
t acker i on the vine in some districts, which caused very appreciable 
losses. 

RoKCr (P.). Report of the Plant Pathologist 1921-1922.— d/u/fa 
Govt. Gaz, Suppt, xxi, pp, 278-280, 1923. 

Potato blight (Phytopldhora infedo.ns) appeared early in 
November on the winter crop of potatoes and caused a heavy 
reduction in the yield, the weather being very favourable for its 
development. The first outbreaks on the spring crop were also 
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rather virulent, but a serious epidemic was averted by extensive 
spraying and also by the continuation ot dry weather. 

Owing to the protracted spell of hot, dry weather in March 
[1922] downy mildew of the vine [Fladiowpara vitkola] did not 
develop to any great extent, but spraying with normal Bordeaux 
mixture was carried out on a large scale as a precautionary 
measure. The treatment of Oidium [ Jlyi/iinula necator^ has now 
become a matter of routine in most vineyards. The disea.se known 
as'roncet’, the etiology of which is obscure, appeared on many 
vines of the Rupestris du Lot variety in the American vine 
nurseries at Gozo and elsewhere. The only known remedy is the 
removal of infected plants before the second year after the 
appearance of the disease. 

Departmental Activities : Botany. — Joihrn.Dept, Agric. 8. Africa^ 
vi, 5, p. 381, 1923. 

Leptothyrmm pomi, the cause of ‘ sooty blotch ’ and ‘ fly speck ’ 
in apples, has been identifled on apples from the Transkei and 
Natal, this being its first recorded appearance in South Africa. 
Whilst the injury does not penetrate very far, the unsightly 
appearance of aflected fruit impairs its market value, and badly 
diseased apples often look shrivelled or wizened. The dark 
coloured blotches on the surface of the fruit are irregular in outline 
but tending to be circular, and they may be so numerous that the 
fruit appears as if covered with soot. ^ Fly speck ’ is another aspect 
of the same disease. In this case groups of six to one hundred 
black, shiny dots, which appear on the surface of the apple, recall 
fly-blown specks, hence the name. Damp situations and abundant 
rain in the summer favour the development of the fungus, which 
can be controlled by several applications of a lime -sulphur .spray, 
as in the treatment for apple scab. 

‘ Yrotpootje ' of wheat is still being studied by the Department. 
Particulars obtained from diverse sources would seem to indicate 
that more than one disease is known by^ this name. Thus, a case 
from the Koeberg District has been diagnosed as a foot rot, due 
probably to a species of Fusariiim^ while from another region the 
disease resembles the ‘ take-all ’ and ‘ whitehead ’ disease {Opldoholv.8 
cariceti) known in Europe and other parts of the world. 

Dickson (J. G.). Influence of soil temperature and moisture on 
the development of the seedling-blight of Wheat and Corn 
caused by Gibberella saubinetii. — Journ. Agric. Res., xxiii, 
11, pp. 837'-869, 6 pi. (2 col), 15 graphs, 1923. 

Gihherella Sdiihinetn may attack wheat and maize seedlings in 
varying degrees of intensity, resulting (a) in blight before emerging 
from the soil, with a consequent reduction in stand; {h) in a 
yellowing and wilting of the seedling after it emerges ; and (c) m 
a stunting of the seedling owing to the enfeeblement of the root 
system. Tn both wheat and maize the invaded tissues turn reddrih- 
brown to carmine red, according to environmental conditions. Ib^^ 
chief difference between the symptoms of the disease on the two 
hosts is the more definite character of the lesions on the larger 
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stems roots of maize. In both plants the period of severe 
infection is usually restricted to the seedling stage. Seedling blight 
develops from two chief sources; scabbed or infected seed and 
infested soil. The mycelium of the fungus hibernates in or on the 
scabbed kernels of wheat, many of which show no marked external 
symptom of disease before sowing, and also in the seed of maize. 
The organism develops as a saprophyte on decaying crop refuse 
near the surface of the soil and assumes a parasitic character only 
when the seedlings are weakened by unfavourable conditions. 

The results of pure culture experiments, the technique of which 
is fully described, showed that the parasite functions normally over 
a fairly wide range of temperature, namely, from 3° to 32° C. The 
optimum temperature for spore germination, vegetative develop- 
ment, and sporulation was found to be about 24° on unacidified and 
28° on acidified media. 

It was further shown by comparative experiments in the develop- 
ment of wheat and maize at difierent soil temperatures that the 
former is favoured at all stages of growth by a low temperature 
(16° to 20° C. for spring wheat and 12° to 16° for winter varieties), 
and the latter by a high one 0-4° to 28° C.). 

The temperature of the soil is undoubtedly the most important 
single factor determining the extent of seedling blight. The most 
favourable soil temperature for the infection of wheat was found to 
range from 12° to 28° C., while the corresponding figures for maize 
infection were 8° to 20° 0. 

It was also shown that low soil moistures favour tlie infection of 
wheat seedlings at all temperatures, and at low temperatures may 
be the factor determining infection. Thus at 8° C. soil temperature, 
72 per cent, of the seedlings grown in soils at 30 percent, of their 
moisture-holding capacity were blighted, and 44 per cent, of those 
grown at 45 per cent, moisture, whereas at 60 per cent, soil moisture 
no blight occurred. 

In order to cheek the results obtained under greenhouse con- 
ditions of the effect of temperature and moisture on infection, 
a series of periodic field sowings were made at Wisconsin during 
the spring and autumn of 1920 and the spring of 1921. It was 
thought that such trials might point towards possible remedial 
measures against this and similar diseases. The results under field 
conditions corresponded with those obtained in greenhouse tests. 
Sowing when the soil is cool, that is, spring wheat at the earliest 
safe date in the spring and winter wheat at the latest safe date 
in the autumn, reduces seedling blight [see this Review, 1, p. 168]. 

Maize, on the other Land, should be sown when the soil is warm, 
at the latest safe date in the spring. The critical soil temperature 
for the seedling blight of wheat is about 12° C, as determined both 
in constant soil temperature tanks and in the field, where tlie 
temperature was estimated by the mean daily field soil temperature, 
the corresponding figure for maize being 20° to 24° under both 
greenhouse and field conditions. Mean soil temperatures for 
periods of considerable duration are more influential as factors 
in the production of seedling blight and similar diseases than 
brief extremes of soil temperature. The influence of environ- 
mental factors on the hosts appears to be the fundamental cause of 

2 
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to the disease, the seedlings becoming susceptible 
unable to respond favourably to the environment. 

A bibliography of 34 titles is appended. 

Dbegiik (G.). Fraktische Erfahrnngen eiues Zuchters mit der 
Bekampfang von Fflanzenkrankkeiten, [The practical 
periences of a breeder in the control of plant diseases.]-^ 
Wdner landw. Zeit., Ixxiii, 25-26, pp. 102-104, 1923. 

After many years’ experience in the cultivation of cereals, the 
writer recommends the control of diseases by selection only when 
the disease cannot be more speedily and effectually combated by 
mechanical or chemical treatment. Yellow rust of wheat (Pucciim 
(jhiniantm) has not yet been adequately controlled by mechanical 
or chemical means, and the same applies to brown rust of wheat 
and rye {Piiccinia tritwlna and P. dispersa) and to barley leaf .spot 
teres). With the exception of the first-named, 
however, these diseases do not cause sufficient damage [in Austria] 
to justify any great expenditure of time and labour on plans for 
their control. 

The hot water treatment of loose smuts of wheat {Usiilagu 
\pntki\)y barley (U. [rnida]), and oats {U. [avenae]) is described at 
length. As regards loose smut of barley, the seed may safely be 
heated to a temperature of 53° to 53-5° C. ^or ten minutes after 
a preliminary soaking of eight hours at a normal temperature, 
without any risk of reduced germination. It has frequently been 
stated that the thick-eared oi' ^erectuin’ varieties of barley are 
immune from loose smut, but the writer has not found this to be 
the case. For the control of loose smut of wheat the seed should 
be heated to a temperature of 52° for ten minutes (54° for summer 
wheats). Both for barley and wheat the eight hours’ presoaking is 
essential to the success of the treatment. Wheat is considerably 
more difficult to treat than barley, owing to the variations in the 
time of treatment required. 

In the case of loose smut of oats no preliminary soaking is 
required, as the fungus is outside the seed. The writer has secured 
excellent results for many years by a preliminary heating at 45° 
followed by hot water treatment for ten minutes at 56°. Stripe 
disease of barley {Heliniiithosporium gramineura}, the incidence of 
which has greatly increased of recent years, was completely 
controlled by immersion of the seed in 375 gm. of uspulnn per hi. 
of water for one hour. The seed had previously been treated 
with hot -water, but this process alone does not give adequate 
control. 

Bunt of wheat (Tilletui trllici) cannot be effectively controlled by 
the hot water treatment. The writer tested a number of fungicides 
and obtained the best results by immersion of the seed hi 500 gm. 
40 per cent, formaldehyde per hi. of water for fifteen minutes. ^ It i.'> 
essential that the spore balls should be removed by a preliminary 
immersion in water. The writer has observed that aniinals m’e 
frerpiently fed on smutted grain, with the result that the infection 
is perpetuated in manure. The organism is evidently capable ol 
leading a saprophytic existence in the soil for at least two year’s, 
since wheat town by tire writer was found to be heavily inf ^ctec , 


susceptibility 
when they are 
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in spite of treatment with formalin, presumably by tlie spores of 
tinutted wheat grown in the same field for experimental purposes 
two years earlier. 

Tower (W, V.). Citrus scab.— Por/o Rico Affric, Ejpp,\ Sfat 
Agrk. Exten, Note 53. [Reprinted in Troo. Afiric. lx 4 nn 
224-226, 1923]. * > • li- 

Scab [see this Review, ii, p. 364] is the most severe disease of 
citrus in Porto Rico. During the early years of the industry only 
3 'oung trees were attacked, but at present many valuable old trees 
are producing interior fruit as a result of the disease. 

The results of the first season s co-operative spraying experimeiits 
on a large estate are very encouraging. The weather was ex- 
ceptionally wet and the blooming period much prolonged. Four 
applications of Bordeaux oil [see this Revlnr, ii, pp, 363, 364] were 
given to 3,000 trees on 29th December, 27th January, 13tli 
February, and 9th March respectively. The results were as 
follows: clean fruit 94-4 per cent.; trace of scab 5-2 per cent; 

slightly scabby 0-4 per cent. Check trees in one of the worst 

infected groves showed only 10 per cent, clean fruit. Sprayed 

trees in this grove showed 90-6 per cent, clean fruit. Another 

grove was divided into three sections, one part was sprayed four 
times, another twice, and the third left as control. The percentages 
of clean fruit were 91-2, 83-9, and 24-5. Results similar to the 
above were obtained in other groves. 

The author issues a warning with regard to scale insects, 
however, as the beneficial fungi will be killed and spraying against 
scale insects may be counted upon as necessary. 

Recent tests with oil emulsion have been made at the Experiment 
Station on gTapefruit trees with fruit six months old, the solution 
being used at 1-5, 2, 2-5, and 3 per cent, strengths. There was no 
defoliation or injury to the fruit. In all the tests witli 3-4-50 
Bordeaux plus 0-5 per cent, of oil there was a slight burning of the 
young shoots but no injury to open blossoms or small fruit. 

Details regarding convenient arrangements for carr^dng out the 
spraying are added. 

Fawcett (H. S.). Gummosis of Citrus. — Journ. Agric. Res., xxiv, 
3, pp. 191-232, 8 pi, 1923. 

Pythiacystis gummosis, which first attracted attention in the 
Azores in 1834 and subsequently spread to most other citrus- 
growing countries, is the most widespread and destructive of 
citrus gum diseases in California. On the highly susceptible com- 
mon lemon {Citrus limonia) the disease is characterized by copious 
exudations of gum and large dead areas of bark on the trunk ainl 
main roots, followed by yellowing and dropping of leaves. On 
sweet orange {C, sinensis] and other semi-resistant form^ the dead 
patches are smaller, Tlie gum may arise not only from the margin 
of the infected area hut also from a large contiguous, outer, nou- 
iiivaded zone. In the invaded area of the bark the tissues aie 
coloured mineral brown to burnt umber or fawn, and^ the same dis- 
colorations are found usually extending about 2 to 5 mm. into the 
outer layers of the wood. In the outer gummous zone the cambium 
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is chamois to yellow-ochre in colour. Gum pockets, 2^5 to 5 cm. in 
longest axis, are frequently formed, the clear, watery gum harden- 
ing as it comes to the surface and turning chestnut-coloured. It, 
has been shown by experiments that the disease is readily trans- 
missible to healthy trees hy inoculation with fragments of bark 
tissue cut from the advancing margins of destroyed regions, but 
not by tissue from the outer gummous zones or by old dead tissue 
Cultural tests demonstrated that live mycelium of P, citrophthmi 
the causal organism of lemon brown rot, was present in the narrow 
band or fringe at the advancing edges of the invaded zone. Else- 
where the mycelium was absent or dead. Numerous inoculation 
experiments with pure cultures of the fungus on healthy trees 
under various conditions resulted in the reproduction of the typical 
symptoms of the disease. P. citrojjhthora was re-isolated" from 
many bark lesions in which it had been present from one to eleven 
months. Lemon fruits affected by Pythiacystis brown rot were 
shown to be capable of inducing the same type of gummosis as that 
caused by the fungus from gummosis lesions. The inoculation of 
branches and large roots produced less severe infection than that of 
the trunk. 

A species of Ficsarium is commonly found to be associated witli 
Pyihiucystis gummosis, and the results of a few tests indicated that 
it aggravates the severity of the disease but is incapable of initiat- 
ing it. 

Observations and experiments both showed the following decreas- 
ing order of resistance to P. citro 2 )kikora : sour orange {Pomiras 
trifollata)y rough lemon (a resistant variety of 0 . Ihnonia), pomelo 
iC. graiulis), sweet orange, and common lemon. The inoculation 
of small roots of young trees indicated that common lemon roots 
are somewhat susceptible and those of sour and sweet orange ami 
pomelo resistant. 

‘ Mai di gomina', due to PhytopMhova tevrest ris, was shown to be 
similar to the damage caused by P, cltropidhora at the junction of 
the main roots and trunk of old orange trees in California. In- 
oculations with both these fungi, under identical conditions, produced 
similar lesions. 

Experiments showed that the disease may be largely prevented 
by the application of Bordeaux mixture or paste to the trunks and 
arrested in its progress by the excision of the affected bark and 
treatment with a suitable fungicide. The outer gummous zone 
eventually recovers and need not be removed. 

Botrytis gummosis causes a softening of the invaded bark in the 
early stages and on this area are produced conidiophores and conidia 
in damp, cool weatheL In the later stages the outer layer of bark 
is killed and hardens long before the inner layer. As in Fythuir 
cystis gummosis, there is a non-infected, outer gummous zone. 
There is a stronger tendency towards the removal of the bark 
under the dead layer than in Pythiacystl^ gummosis, and the flow 
of gum is less copious. In California the Botrytis gummosis is 
almost exclusively confined to trees over ten years of age growin^^ 
in the coastal regions and it is much more dependent than P. citro-^ 
phikom on wounds or other predisposing conditions. A strain ot 
B. ciaerea has been isolated from numerous lesions on trees afiected 
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by gummosis, and tlie inoculation of liealthy lemon trees with 
fragments of the diseased hark and pure cultures of the funf^us 
resulted in typical ^ symptoms of the disease. Attempts made to 
induce gum formation by various kinds of wounds on lemon tree 
trunks gave negative results when the wounds were kept free from 
contamination by injurious organisms or chemicals. The disease 
may be effectively controlled by cutting or scraping away the dead 
bark, leaving intact the live inner layer next to the camhium, and 
painting the treated area with Bordeaux paste or one of the coal- 
tar products containing only the heavier oils. 

Merotinia libertkina is occasionally found associated with rapid 
drying of the bark on the roots and trunks of citrus trees growim/ 
in damp, cool situations, especially after severe frosts. At firsi 
there is a plentiful flow of gum and the bark is soft, but sub- 
sequently the latter dries into long shreds and usually contains 
flat, black scierotia. Though the fungus normally advances more 
rapidly than Bolrytis, it is soon arrested and callus begins to form 
when the gum accumulates. The results of inoculation experiments 
witli pure cultures show^ed that the fungus is able to produce the 
typical symptoms of the disease on healthy lemon tree trunks. 

A number of other organisms, besides the Fumrimn referred to 
above, commonly found on the dead or decaying hark of citrus 
trees were used in inoculation experiments on lemon and orange 
trees to ascertain their relation, if any, to gummosis. A slight 
amount of gum exudation from cuts was produced by Peakillimn 
rusmrti, Diplodia sp., Cory neum hpAjeriyickii, Coprinvs atramenta- 
/‘ius, Alternaria sp., and Hypholovui sp. No definite pathological 
symptoms, however, were produced. Negative results followed in- 
oculation with CladosporiiLTti sp., Rhizopus sp., Hpegazzinia ornata, 
Perdcillium digitatum, and Psnidomonas cerasi 

Gum in citrus is similar to cherry gum and gum arabic, and appears 
to originate mainly in tlae xylem tissues by hydrolysis of the 
cellulose walls. Mechanical injuries, continuous pressure on the 
bark, and obstructions in the sap current by the insertion of glass 
or wooden plugs and the like are incapable of causing gum forma- 
tion in citrus trees when the tissues are healthy and not irritated 
by such chemical stimuli as hydrocyanic acid, spray mixtures con- 
taining copper sulphate not properly neutralized with lime, or ant 
poison containing arsenic. Injuries by certain insects, e.g. Tortrix 
citram and grasshoppers, sometimes cause slight gum formation, 
probably due to secretions by the insects or to contamination. 

Observations and experiments indicate that burning, freezing, 
and partial desiccation are not in tliemselves important factors in 
gum formation in citrus but merely aid the wood-rotting organisms 
which later induce gummosis. 

Certain chemical substances, chiefly acids, alkalis, and salts of 
heavy metals (especially the last-named), can induce gum fomiation 
'vhen injected into citrus bark. In no case was it possible, how- 
ever, to reproduce all the symptoms of any of the gum diseases by 
sucli injections. 

The results of comparative experiments with filtrates from 
diseased and healthy tissue show that the former contain a sub- 
stance capable of passing tlirough a fine clay filter and inducing 
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formation. This was destroyed by boiling, indicating the 
presence of a heat*sensitive enzyme in the filtrate from diseased 
tissue. 

A bibliography of 65 titles is appended. 

Fawcett (H. S.). Gam diseases of Citrus trees in California.^ 

Califonikt Acjric, Exper, i^tat Bull. 360, pp. 370-423, 15 fitrs 
1923. ' “ 

In this paper the available data on various types of citrus gum- 
mosis are presented, with special reference to the incidence of the 
diseases under California conditions. A full scientific description 
of the Pyiliuicy^iiB, Boirytis, mal di gomina, Sderotinia, and other 
milder forms of gummosis has been published elsewhere [see pre- 
ceding abstract]. 

In California the type of gummosis induced by Pytkiacysils 
eltropfUkora is most prevalent on damp, heavy soils in the coastal 
♦listricts and occurs chiefly on lemon trees budded low on sweet 
orange stocks. Temperature also plays an important part in the 
development of the disease, which would explain the slow progress 
of the disease during dry, hot periods and in the valleys of the 
interior. Deep planting or the accumulation of soil next to the 
stems also assists in the development of the disease. Full direc- 
tions are given for the control of Pythiacystis gummosis by various 
methods, according to the age and condition of the trees and other 
factors. Ajnong other forms of treatment may be mentioned spray- 
ing with Bordeaux mixture ; cutting out infected tissues and paint- 
ing the wound with Bordeaux paste, benzine -asphalt, or other 
suitable mixture ; cutting back the tops of severely affected trees : 
and bridge grafting or inarching in certain cases. 

PhytopktKora ter rest ris, the, causal organism of mal di gomma, has 
only once been isolated from an orange tree in California, viz, in 
1912, though the same or a closely allied species appears to be very 
prevalent in Florida, Cuba, the Argentine, Jamaica, and India. In 
Florida it causes a severe type of gummosis known as foot rot. 
A certain form of this disease so closely resembles the Pythiircystk 
gummosis as to be distinguishable only by careful laboratory 
examination, and the control methods in both eases are practically 
identical. The temperature relations of the two fungi are somewhat 
different [see this Review, i, p. 312], the optimum Phytophthora 
ferrestris being about 30° C. 

Botrytis cinerea and Sderotinia libertiana each causes a form of 
gummosis [the symptoms of which are described in the preceding 
abstract]. The control methods are essentially the same as those 
recommended in the case of Pythiacystis and mal di gomma. 

Psorosis or scaly bark, the most conspicuous feature of which is 
the occurrence on the trunk and large branches of irregular scales 
of bark, J to 1 inch in diameter, develops extremely slowly and it 
has not yet been possible to ascertain the cause of the disease. It 
is believed, however, that a parasitic organism is involved. The 
disease is usually most active in the summer and early autumn 
when it is accompanied by gum formation and exudation, the 
guru appearing to arrest rather than promote the advance of the 
disease. 
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Control measures for psorosis vary with the different sta.res of 
the dise^e. At the beginning only an outer layer of hark appears 
to be injured and the affected bark may he scraped rather deeply 
and the surrounding bark very lightly for four to six inches in all 
directions beyond the margin of the diseased areas. AVhen how- 
ever, the latter have extended so as to cover about one-third ’of the 
circumierence ot the trunk, they should be scraped and disinfected 
and the process repeated again six months or a year later When 
the disease has been present five, ten, or more years, there’ is little 
hope of a permanent recovery, but such trees frequently remain 
productive for a considerable time, and in cases of only moderate 
severity the progress of^ the disease may be checked by drastic 
pi-uning and the application of benzine-asphalt or some other cover- 
ing to the bark after excising the decayed areas. The results of 
experiments indicate that the best time for treatment is ilurint^ 
the late spring and summer months. iMercuric cyanide (1 part 
in 500 of water) and alcohol (500 parts) is an excellent dis- 
infectant. 

gumming occurs frequently in California, especially 
San Diego, in connexion with the ' heart rot ’ following severe frosts. 
It may be prevented to some extent by treatment with a suitalile 
non-air-tight disinfectant, and by whitewashing all the pruned 
parts of the tree to avoid sunburning. 

Twig gumming, due to an unknown cause, occurs in California 
and Arizona. It is characterized by the sudden wilting of leaves 
and dying back of twigs to a distance of one to two feet from their 
tips. At the base of the dead portion the bark splits and gum is 
plentifully exuded. The disease often occurs after periods of 
drought, and treatment on the lines described under Diplodia 
gumming is recommended. 

Exanthema or die-hack, of only secondary importance in Cali- 
fornia, is believed to be due to nutritional disturbances and is 


characterized by dark excrescences and multiple buds on the branches, 
the dying back of terminal branches, compact, shortened growth, 
and dark irregular reddish-brown patches on the surface of the 
fruit. Clear gum exudes from the pockets on the twigs or is found 
internally near the centre of the fruit at the angles of the segments. 
The use of nitrogenous fertilizers, which are considered to aggra- 
vate the disease in Florida, has not proved injurious under California 
conditions. 

llinor forms of gumming associated witli Petiicilliiim roseiun, 
^ species of Fusariwm [see preceding abstract], Alteniaria dtri, 
Bacterium citripvieale, and various fungi, as well as with insect 
injuries and chemical stimuli, may generally be controlled by the 
methods outlined above. 


Gadd (C. H.). a possible physiological cause of * nut-fall ' of 

Coco-nuts. — Troi?, Agrk., lx, 2, pp. 112-114, 1923. 

The fall of immature coeo-nuts in Ceylon cannot always be 
attributed to the attacks of Phtjtopldhora since it frequently occurs 
in the absence of any pathogenic organism. Comparison with the 
fall of young fruits after a period of drought in the case of citrus 
and other plants suggests that a similar cause may be responsible 
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for the nut fall of the coco-nuts. The latter, however, takes place 
in Ceylon principally on the heavy loam of the Kurunegala district 
during the rains of the north-east monsoon, which tend to produce 
a water-logging of the soil and thus interfere with the absorption 
of water and the aeration of the root system. The author suggests 
that these adverse conditions may result in premature dropping of 
the fruits, 

Armstead (Dorothy) & Harland (S. C.), The destructive 
effect of micro-organisms on raw Cotton and Cotton fabrics : 
a summary of the literature. — Jowm. Textile xiv,6 pp 
T157-T160, 1923. 

Cotton, both in the raw and when manufactured, is subject to 
fungous attack, which results in ‘ tendering due chiefly lo 
bacterial action, or in discolorations with or without pronounced 
‘ tendering The various fungi are known collectively to the 
industry as ‘mildew’. The size employed in yams and fabrics 
provides an excellent medium for tlie growth of many fungi, and 
generally an antiseptic is added in order to prevent such growth. 

The authors divide the literature on the subject under the heads; 
bacteria and fungi. Amongst papers dealing with the former, 
brief extracts are given of four, which particularly interest the 
cotton industry, and of those relating to fungi ten are shortly 
summarized. A list of references terminates the paper. 

Ritzema Bos (J.). I!eue nieuwe ziekte van de Zonnebloem. [A 

new disease of the Sunflower.] — Tljdachr, over Flantenziehlen, 
xxix, 7, p. 128, 1923. 

Referring to a disease of sunflower plants in Montana believed to 
be caused by Sclerothiict libertiana {Phyto'jXith,, xi, 1, p. 59, 1921), 
the writer states that the stalks of sunflowers in his garden at 
Amsterdam were also attacked by the same fungus. The roots, 
however, were not affected, as in the Montana specimens. Large 
sclerotia were formed in the interior of the stalks and the whole 
plant withered above the point of attack. The flowers were 
growing in a very shady position. 

Killian (C.). Le Polythrincium trifolii Kunze parasite du 
Trefie. [^Polythrincium trifolii Kunze parasite on Clover.]— 
Rev. Path. Veg, et Ent. Agrlc., x, 3, pp. 202-219, 14 figs., 1923. 

Trifoliiim re^pens is frequently attacked by the fiiugnis Pdy- 
ihnnemm trifolii Kunze [in France], The symptoms appear 
at the end of June as granular black spots on the under side 
of the leaves and limited by the veins. Their number and 
diameter vary considerably. When large (at most 1 mm.) the 
spots are at first few in number, though eventually the whole 
under surface will be covered. Sometimes they are localized either 
at the base or on the margins of the leaflets, and this may be 
explained by the fact that the rain drops carrying the spores tend 
to accumulate in the lower part of the leaflets, when these take on 
an erect position at night. Infection in the spring can take place 
from May onwards. Its initial localization makes it not easy of 
aiscovery, but later the disease pj’ogresses more rapidly, reaching 
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a climax at the beginning of autumn. Frosts completely arrest 
further growth, and from January onwards the disease seems to 
disappear altogether, though plants kept under glass during that 
period will continue to show the spots. 

On Trifoliurfi repenn the disease is usually benign, and in one 
case only has T. 'pmtense been found attacked. T, iacarnatioih 
however, is very susceptible and whole fields of it may be entirely 
destroyed ; conditions which make for vigorous growth in this host 
also apparently produce increased virulence in the fungus. 

The experiments made with T. repens -hskve demonstrated that 
infection by -P. trifolii is dependent on various circumstances which 
are difficult to distinguish. Speaking generally, natural conditions 
favour the success of the inoculations. Under moist conditions in 
the greenhouse the period of incubation appears to be from four to 
six weeks, while it may be even longer if the plants are kept in 
a dry atmosphere. In the field, however, the state of the atmosphere 
app4rs to have no influence on the inenbation period, which under 
these conditions only lasts six to nine days, although it greatly 
afiects subsequent growth. In dry weather tint spots increase 
little, or not at all, but growth is normal in damp conditions. 
Infected leaves disintegrate much more rapidly than healthy ones, 
and this process is the more intense the more virulent the attack. 
After some weeks not a trace l emains of the fallen and dried leaves, 
the very minute debris being washed into the soil, and the 
perithecia are thus enabled to survive for comparatively long periods 
and re-infect the new crop ; a case is cited where the fungus 
persisted in the soil for five years. Control is very difficult it 
not impossible, and the only means of cliecking the inordinate 
spread of the disease would appear to be to delay the date ot 


Pure* cultures of the fungus could not be obtained, as although 
the conidia germinated, the mycelium soon died since P . tT^oiu is 
an obligate para.site. On the living leaves of clover the relatively 
short o*erm-tubes penetrate the epidermis at the radial walls and 
the mycelium then invades the underlying cells, progressing rapidly 
in the intercellular spaces rather than in the palisade rissue. In 
leaves the mycelium penetrates later on into the cells them- 
selves but this is not usually the case in older leaves. When inside 
the cells, the elements of the host and those of the parasite are 
scarcely distinguishable, recalling an advanced parasitism such as 
occurs in the rusts, and also, according to the author, in the 

..yf . 

form its reproductive organs. The hyphae, isolated at 
massed together near the epidermis £orm mg a 
cu.shion which increases in size and finally breaks through th 
epidermis. The peripheral cells of the picetenenyma ^ pw on 
into irregular lobes, in which all the P™ Lnhl o 

from the old cells concentrate. On these obes arip 
phores, which are of a peculiar structure, from 
derives its name. Instead of growing straight f 
in the form of a screw. The comdia borne on their ®ds are 
two-celled, the larger cell containing a denser protoplasm and 
M 3 
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a ^H'eater number of nuclei than the other, which is attached to the 
conidiophore by a thick papilla, where at the least contact the 
conidium becomes detached. Conidia are formed abundantly until 
December, when their production gradually stops and is replaced 
by the pycnospores which develop in pycnidia. The latter have 
their beginning in the interior of the green leaf near the stomata, 
through which the pycnospores are evacuated as fast as they are 
formed. Towards the middle of December the pycnospores become 
less abundant and their production ceases in January. Their place 
is taken by the perithecia which carry the fungus over the winter. 
These bodies are formed inside the green leaf simultaneously with 
the pycnidia. Washed into the soil with the debris of fallen 
leaves, they mature with the approach of spring. The apical 
portion of the body then lengthens into a beak, perforated by 
a narrow channel provided with periphyses. The 2 to 4 large, 
fusiform asci contain 8 hyaline, two -cel led, elongated and sUghtly 
curved spores, measuring 26 by 6 /z. These asci are accompanied 
l)y some proasci, which will take their place in due course. The 
covering of the beak becomes much distended and ruptured in 
places, and its disintegration eventually I'enders the ejection of the 
ascospores possible. The latter start the infection in the spring, as 
the author was able to demonstrate by actual inoculations. 

The ascigerous stage of F. trifolii was named by Saccardo 
Phyllachom trifolii, but the author, who examined ample living 
material, states that the ascospores are always bi-cellular and that 
this forbids tlie classification of the fungus under the genus 
Pltyllachoni. He thinks that the choice can only lie amongst the 
Hyalodidymae in the third section of the Dothideales, Plov/rigldia 
being the genus selected, and that Phyllachom trifolii must there- 
fore be replaced by Ploirriyhtia trifolii. 

Stewart (F. C.). Fruit disease problems of to-day.— P roc. Nev: 

York State Hort. Soc. 1922, pp. 61-69, 1923. 

The following diseases are briefly discussed with special reference 
to the present position of research on each. Raspberry mosaic; 
tireblight \Bacillus amylovorus\, bitter rot or anthracnose of 
apples \Glomerella ciagulataf destructive attacks of which occurred 
during 1922 in Ulster and Orange Counties (New York) and on 
Long Island ; crown gall [Bacterium hcmefaciens ^ ; and cedar rust 
of apples [Gymnosporangiuvi jtiniperi-virgmianae], which is 
extremel}^ prevalent in the Hudson Valley. 

The problems of peach leaf curl [Exoascus deformans^ and cheny 
leaf spot [Coccomyces hierualis^ may be regarded as solved by the 
timely application of appropriate sprays. 

Day (L. H.). Control of Pear blight in California.- Fri'ii 

Groiver, xliii, 6, pp. 3 & 12, 3 figs., 1923. 

In 1921 and 1922 the writer carried out experiments on Bartlett 
pears to test the scarification method for the control of pear blight 
[Bacillar arnylovonis]. 

It was found that the scarifying operation had to be continued 
tor some distance beyond the confines of the visible signs of the 
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disease and not the minutest particle of outer bark left on the 
shaved area. The addition of jrlycerine [amount not stated] to 
Reimers combination of cyanide of mercury and bichloride of 
mercury (1 part of each to 500 parts of water) [see this Review ii 
p. 274] greatly reduced the incidence of infection. Full directions 
are given for the scarification treatment. 

Experiments were also carried out with numerous disinfectants to 
ascertain whether the disease could be controlled without resorting 
to surgical measures. Some success was obtained by painting with 
cresylie acid, silver nitrate in nitric acid, nitric acid, zinc chloride, 
zinc nitrate, iodine, and iodine salts. Zinc chloride was the most 
promising of these substances, 98 per cent, of the treated cankers 
on trees under eight years old being arrested by its action. 

WORMALD (H.). Blossom wilt of Plum trees.— Toe r/(. Min. Aqrlc, 
XXX, 4, pp. 360-363, 3 tigs., 1923. 

Blossom wilt of plum trees, caused by Sderothiia {Monilia) 
ciaeiva forma is responsible for considerable damage in Eng- 
land in certain seasons, the branches as well as the flowering spurs 
being killed back. Serious outbreaks of this disease have been traced 
not only to mummified fruits remaining on the trees during the 
winter, but also to cankers, dead twigs, and spurs, as is also the 
case in the corresponding blossom wdlt of apple trees [rt clnerea 
forma raali'\ (Jbitr/i. Mia. Agric.y xxiv, 5, p. 504, 1917). 

In May 1923 the writer examined some (bant Prune plum trees, 
many young branches of wliicli were killed back from the tip for 
a distance of six inches to over a foot. At the lower end of every 
dead portion there was a flowering spur with brown, witliered 
riowers which usually bore green tufts consisting of the spore 
chains of the fungus. Further examination revealed the presence 
of a few dead twigs killed by the fungus in tlie previous year. 
These had produced spore pustules during the winter and the 
resulting spores served to infect the opening flowers. The wilt 
was most severe in the vicinity of such twigs. No mummified 
fruits had been left on the trees. The C>5ar and Purple Egg 
varieties growing in the same plantation were scarcely affected. 

The blossom wilt also infects the leaves and shoots, giving rise 
to the ^wither tip’ condition {Ann. ApjiL v, 1, p. 28, 1918) 
and to ‘.shoot wilt’ (Ann. Bot,, xxxvi, 143, p. 305, 1922). Subse- 
'juently the fruit may also become infected. 

All dead wood should therefore be removed as early as possible 
and the trees spra^^ed in the late winter witfi a solution containing 
1 per cent, soft soap and 1 per cent, caustic soda. The disease is 
liable to spread from plums to sweet cherries where the above pre- 
cautions are neglected. 

Dicksox (B. T.j. Raspberry mosaic and curl. Bdent. Afjrk., iii, 
9, pp. 308-310, 1923. 

After briefly summarizing the literature on virus diseases of 
raspberry, the author describes the symptoms, varietal susceptibility, 
and spread of mosaic and leaf curl of this host [see this Reviev.-y i, 
p. 218, and ii, p. 17]. 

The symptoms of mosaic vary with the time of infection and the 
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weather. Canes newly infected in spring and early summer 
develop new leaves which usually show many dark green blisters 
in marked contrast to the pale yellow remainder. The petioles are 
slender, the leaflets rather spindly, and if the dark green areas are 
near the midribs the margins are rolled down and in. Under dry 
weather conditions the later leaves are speckled and have somewhat 
shorter petioles ^ud broader leaflets. Late infections also usually 
produce the speWled condition, although in the following sprintr 
the blistering and distortion of the leaflets occur. As a rule the 
cane is somewhat dwarfed and spindly. In fruiting canes diseased 
laterals are liable to he spindly and weak. There is a distinct 
tendency for infected plants to flower earlier than normal, and the 
fruit becomes more and more tasteless, with also a reduction in 
pulp. Once a plant is infected it never recovers, and diseased plants 
siiould therefore be removed. Of the varieties commonly grown 
none is resistant, but St. Regis and Sunbeam seem least susceptible. 
The agent in the spread of the disease is probably AphiB rrthiphUa; 
pruning does not appear itself to be an important factor. 

Leaf curl is also a systemic disease from which the plants never 
recover. The leaf symptoms are the dwarfing of the petioles, the 
arching and ruckling of interveual areas, and the dark green or 
quite yellow colour of the leaves. Severely infected leaves are 
reduced in size, the leaflets sometimes measuring only half an inch. 
The canes are dwarfed but are thick and stocky. The fruiting 
laterals are short, have an upright tendency, and bear curled, 
compact, dark green, small leaves. They flower late and the fruit 
is small, bitter, and often with no pulp. Columhia and Newman 1, 
23, and 24 varieties are resistant. Aphis rubiphila. as shown by 
Rankin, is undoubtedly the infecting agent in leaf curl. 

Control measures for both diseases consist in thorough roguing 
and burning the diseased plants. Early eradication appears to be 
commercially vsucccssful, and when plantations are badly infected 
they should be scrapped and new ground planted with disease>free 
stock. Tests regarding insect control are necessary before recom- 
mendations on this point can be made. 

Hvorledes skal man ‘bekjaempe stikielsbaerdraeperen ? [How is 
the control of Gooseberry mildew to be accomplished 1]— Norsk 
llavetid., xxxix, 7, pp. 114-115, 1923, 

The following results were obtained in a series of spraying 
experiments against gooseberry mildew [y^phaerothsca mon-ume], 
carried out in two different districts of Norway on over 250 goose- 
berry bushes with (1) coarse Spanish common salt; (2) formalin; 
(3) lime-sulphur 20° Baum^; and* (4) solbar. The disinfectants 
were applied on 8th May (winter spray), and twice in the latter 
half of June (summer spray) in the following strengths : salt 4 kg. per 
100 I (winter) and 2 kg. per 100 1. (summer) ; formalin 1 in 40 
(winter) and 1 in 100 (summer); lime-sulphur 1 in 4-75 ). (winter) 
and 1 in 18-25 1. (summer) ; solbar 4 kg. per 20 1. (winter) and 
1 kg. per 100 1, (summer). In all cases the incidence of disease 
was reduced considerably when both winter and summer applica- 
tions were given, salt and lime-sulphur giving the best results. Ihe 
winter spray aione was ineffectual. 
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KelSALL (A.). Experiments on the dust method of smut control. 

^Scknt Agric,, iii, 9, pp, 303-307, 19:23. 

These experiments, conducted by members of the Annapolis 
Entomological Laboratory with Professor W. S. Blair, had for their 
piimary object the testing of the fungicidal properties of various 
iusectide-fungicide dusts. The experiments, however, also yielded 
results of practical value regarding the most efficient and cheapest 
method of controlling smut by seed dust treatment. 

In the experiments carried out in 1921, Liberty oats were treated 
by sifting the dust over the seed, which was then turned over 
several times and bagged. Five oz. of dust were used to :20 lb, of 
grain. The following materials were used on the various plots. 
Plot 1 : grain soaked in water 10 minutes, partly dried and then 
soaked in formalin, 1 pt. to 40 galls. [ American] for 3 minutes, 
partly dried and sown immediately. Plot .2: control. Plot 3: 
dusted with 28*5 per cent, dehydrated copper sulpliate mixed with 
71-5 per cent, infusorial earth (which acted as an inert filler). 
Plot 4 : dusted ^vith 28-5 per cent, dehydrated copper sulphate and 
71-5 per cent, hydrated lime. Plot 5; the dust used was made as 
follows : 53 parts of stone lime were slaked with a little water, 
40 parts of crystal copper sulphate being added meanwhile, and the 
whole thoroughly mixed. The copper in this dust was in the form 
of an oxide or hydrated oxide. Plot 6 : dust contained 10 percent, 
dehydrated copper sulphate, 5 per cent, calcium arsenate, and 
85 per cent, hydrated lime— a general dust then in use. Plot 7 : 
similar to plot 4 but the grain was moistened with water before 
applying the dust. The germination of the seed did not appear to 
be injured in any plot, and the percentages of smut present in the 
plots were (1) 52-1, (2) 61-3, (3) 2*5, (4) 16-2, (5) 45*3, (6) 72-9, 
(7) 9*5, from which it is evident that plot 3 gave the only results 
for practical purposes, and that wetting the grains before dusting 
with copper sulphate and lime increased the efficiency of this 
treatment. 

In 1922 Liberty oats were again used, but the dusting was carried 
out in a small churn. In each case 4 oz, of dust per bushel of seed 
were used. Thirty plots were sown, each one-thirtieth of an acre 
in extent. The trials were divided into three series. Series A, 
with dehydrated copper sulphate (10 per cent. Cu) mixed respectively 
with the following fillers, infusorial earth, calcivmi carbonate, gyp- 
sum, talc, hydrated lime, gave 4-8, 5*4, 7-6, 2-0, and 7*0 per cent, 
smut respectively; the first mixture, with the proportions jiltercd 
so as to contain 5, 10, 20, 30 per cent, of Cu gave 18*3, 7d, 3-4, 
and 3*3 per cent, smut respectively ; the control gave 46*4. Series 
B, with the following pure chemicals, gave the percentages of smut 
indicated: dehydrated copper sulphate (3*9), copper carbonate (1*5), 
copper oxide (24*1), copper sulphide (1*9), copper arsenate (3*4), 
copper arsenite (1*0), dehydrated aluminium sulphate (17*7), 
dehydrated nickel sulphate (3*6), dehydrated cobalt sulphate (4*9), 
and the control 33*6. Scries C, with certain miscellaneous dusts, 
yielded the following percentages of smut ; 50 per cent, dehydrated 
copper carbonate and 50 per cent, tobacco dust (0*8), copper carwn- 
ate (25 per cent. Cu) (I'l), prepared Bordeaux (12 per cent. Gu) 
(8'5), sulphur dust (3*5), inoculated sulphur dust (2*8), whilst the 
control gave 46*4. 
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From the above results it is seen that control was in no case 
perfect but approached perfection in certain cases. Copper arsenite 
was the most etfective substance used, but has the disadvantage of 
being highly poisonous. From series A, it would appear inadvisable 
to attempt diluting dehydrated copper carbonate with inert materials, 
although talc gave good results in this connexion. The fairly elfee> 
tive control with sulplmr dusts is important in view of the cheap- 
ness of the material, and the results may be improved by using the 
substance in greater proportions. 

When absolute control of smut is not required, the author tenta- 
tively recommends the use of copper carbonate dust, or sulphur 
dust (about one-sixth of the cost of the former) in somewhat larger 
quantities. 

Ausbohn. Bin Heisswasserbeizversucli gegen den Flugbraud. [A 

hot water steeping experiment against loose smut.] — Deuhd.e 
landu-, Fresse, 1, 14, pp. 125-126, 1923. 

In the spring of 1922 the writer immersed some Bordeaux wheat 
seed, heavily infected with loose smut [UstUago tniici^, in water 
heated to a temperature of 50^^ to 52*^ C. for ten minutes, after 
a preliminary soaking in cold water. After rinsing in cold water 
the treated grain was spread out to dry. A very good yield was 
obtained and there was a reduction in the number of smutted ears 
of one-half to one-third compared with the untreated controls. 
Complete prevention of the disease, however, appears to be 
impossible by this means even Avlien the directions of the Biological 
Institute [Dahlem] are exactly followed, as in the present instance. 

Mahxer (A.). Feldversuch mit Beizmitteln zur Bekampfung des 
Haferbrandes. [Field experiments with disinfectants for the 
control of Oat smut.]— lo.ndv:, Ixxiii, 13-14, pp. 
50-51, 1923. 

In the spring of 1922 a series of experiments in the control of 
oat smut \Ustda(jo a.veno.e] was carried out at Hartmanitz, Czecho- 
slovakia. The soil consisted of gneiss decomposed sand, and the 
slightly sloping field was situated 640 metres above sea-level. The 
following fungicides were tested; copper sulphate, germisan, 
formalin, segetan, uspulun, and the Diipuy and Aussig seed steeps. 
The seed was procured from heavily infected 1921 crops. 

The best results were obtained by steeping the seed for four 
minutes in a 1 per cent, copper sulphate solution after washing it 
in clean water (Linhart s method), or for halt an hour in 0-5 per 
cent, germisan. The latter method is preferable in practice, as the 
slightest neglect with copper sulphate leads to a serious reduction or 
even complete failure oT* germination. 

Muller (H. C.). Die Bedeutung der ertragsteigernden Wirkuag 
einiger Beizstoffe fur die Volksernahrung. [The significance 
for the national food supply of the increased productivity 
ensured by certain disinfectants.] — Nachriclitenbl. deidA 
Pjiamenschutzdiend, iii, 8, pp. 57-58, 1923. 

The results of experiments conducted at the Halle Phytopatho- 
logical Experirr ent Station have shown that the use of stimulating 
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seed disinfectants (i. e. those containing' arsenic, phenol, rnercur\*, 
and the like) increases the yield of the resulting crops in a \ ery 
high degree. Thus in one instance the yield per acre of wheat 
treated with a stimulating disinfectant was increased by about 5 
dz. per beet. [4 cwt. per acre], and in another oat crop was 
augmented by about 2*5 dz. per beet. [2 cwt. per acre]. As the 
wheat had only absorbed about 51 gm, and the oats approximately 
153 gm. of the fungicide, the increase in the yield was out of all 
proportion to the expenditure on material. Tliis result is approxi- 
mately equal to that obtained by the application to the soil of 15 kg. 
nitrate nitrogen. ^ 

It is pointed out that, by the judicious use of fertilizers and 
stimulating seed disinfectants, an average increase in the cereal 
yield of 4 dz. per beet. [3-2 cwt. per acre] could be obtained, and the 
necessity of importing Urge quantities of foreign grain thereby 
obviated. 

Binz (A.) & Bausch (H.). Versuch. einer Chemotherapie des 

Gerstenbrandes. [An experiment in the chemotlierapeutical 
treatment of Barley m\vX?[—Zeitsch\a-agev'. Ghemie, xxxv,41 
pp. 241-243, 1922. 

The successful results of empirical chemotherapy in human 
infectious disease suggested to the authors that similar treatments 
may be applied to diseases of plants. Ehrliclis plan was to 
determine the cheiuotheropeutical index [the ratio of the minimum 
healing concentration of the medicine, (c) or desis curativa^ to the 
maximum dose the patient will stand, (t) dosh tolerata or tvxkif] 
for a number of chemicals, and choose the ones for experiment 
in hospitals in which the index [cjuotient c/ 1] was very small : 
the smaller the index the more certain and less risky being the cure. 

The difficulty of applying these methods to plants lies in the 
absence of a blood stream in the latter. Tlie authors were 
encouraged by Riehm’s work, however {Mitt. Bt.oJ. Rekksanst. Land- 
u. Forstvjirtsch., xxi, p. 136, 1921), and attempted the problem. 
The method they adopted was as follows : spores of the covered 
smut of barley were introduced with the point of a flamed needle 
into a tube of the disinfectant to be tested. The tube was shaken 
and then allowed to stand 30 minutes, after which the liquid was 
filtered off and the filter paper left overnight exposed to the air to 
dry [no mention is made of washing]. They then spread out the 
filter paper, to which a number of spores were attached, on a Petri 
dish and added a nutrient solution of 0-5 per cent, calcium nitrate as 
recommended by Riehm, who found that this medium discouraged 
the development of moulds. The liquid formed a layer 2 to 3 mm. 
deep in the dishes. The latter were exposed to diffused light at 
room temperature and spores were taken every day and examined 
under the microscope to see how the germination had progressed. 
Using this method [with various concentrations of the disinfectant] 
they determined the minimum concentration necessary to inhibit 
germination (the dosis curativa of Ehrlich). Spores which were 
uot disinfected but otherwise treated similarly germinated in 2 to 
3 days. 

For the determination of the maximum concentratiou the barley 
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seed would stand, healthy seed was placed in the disinfectant to he 
tested and treated in a similar way except that after drying [on 
the filter paper] the seed was placed on damp filter paper to 
germinate, and by determining the concentration which impaired 
germination the dosU toxica of Ehrlich was ascertained. 

The authors tested the following substances at the concentrations 
given : formalin 0 to 1 per cent. ; uspulun 0 to 2 per cent. ; 
saivarsan and neosalvarsan 0 to 1*5 per cent. ; atoxyl 0 to 1 per 
cent. ; 4-aminophenyl-l-arsenoxide 0 to 1-5 per cent. ; 3“amino-4- 
oxyphenyl-arsenoxide 0 to 1 per cent. ; arsenic acid 0 to 1*57 per 
cent. ; and three substances named A, B, and C, the composition of 
which is not disclosed, at 0 to 1-5, 0 to 2, and 0 to 3 per cent. 
respectivel)^ None of these substances was any good except 
formalin, uspulun, and A, B, and C. The substance B was very 
good and C was excellent, the germination of the seed in the latter 
case not being impaired until 40 times the clods curativa (0-05 per 
cent.) was used. 

A principal result of these investigations is the knowledge of the 
fact that Ehrlich's conception of the chemotherapeutical index is 
applicable to vegetable as well as to human pathology. 

Riehm (E.). Zur Chemotherapie der Pflattzenirankheiten. [Con- 
tribution to the chemotherapy of plant diseases.] — Zeitschr. 
angew. Chemie, xxxvi, 1, pp. 3-4, 1923. 

Referring to the work of Binz and Bausch on the chemothera- 
peutical index [see last abstract], the author points out that the 
term ‘ chemotherapeutics ’ is strictly applicable only to the 
destruction by chemical substances of pathogenic organisms in 
the interior of cereal or other seeds. The steeping of cereal seed to 
protect it against smut spores adhering to the exterior, the spraying 
of vines against downy mildew [PZasmopam viticola\, and other 
preventive measures are purely prophylactic. The only genuine 
chemotherapeutical remedies so far discovered are the cure of 
chlorosis of vines and fruit trees by spraying with, or injection of, 
iron sulphate, and the destruction of the Fusarmm and stripe, 
disease [Hehnititkospormm graviineum] organisms in the interior 
of seed grain by immersion in mercury salts. 

The authors method of determining the [minimum] spore des- 
troying concentration [(?osis curativa] of a chemical substance (see 
Mitt, Biol, ReieJisanst,, xviii, p. 19, 1920), has been modified some- 
what as follows: a given quantity (0'3 gm.) of smut spores is 
placed in a test tube and shaken up with a small quantity of the 
fungicide, with which the tube is then filled to the brim. One 
prevents by this means liny spores remaining attached to the glass 
and not being wetted. After half an hour most of the liquid is 
poured off and thrown away, together with any spores floating on 
the surface. The remaining spores are then thoroughly shaken and 
filtered through two separate filters, one of which is left to itselt 
while the spores in the other are immediately washed with water 
several times. This washing at once prevents further action by the 
fungicide, which continues to act, however, on the spores in the 
other filter until they are dry, thus corresponding to normal field 
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conditions. Next day after the spores have dried, a small quantity 
of the spore mass is removed with a platinum needle and placed in 
a Petri dish m a solution of 25 per cent, calcium nitrate. The 
method of Binz and Bausch. whereby the entire filters are placed 
in the solution, is suitable for covered smut of barley \U,tilaqo 
hordei] but not for bunt of wheat [Tilldia tntici]. The spores of 
the latter do not germinate when sown in high spore concentrations 
and should not be used in (Quantities exceeding 5 mg. per 15 cc. of 
calcium nitrat^ The spores of U. hordel germinate in two days 
and those of T. tritwi in throe to four days in diffused light at 
a temperature of 20° C. Direct sunlight or total darkness delays 
germination, as also do temperatures below 20° C. Spores treated 
only in water should be cultivated for purposes of comparison. 
There is little danger of the development of moulds in the solution; 
AcrodalagmUH sp., however, has been known to occur occasionally/ 

The dosis toxica or dosia tolerata was ascertained by Binz and 
Bausch by exposing barley seeds to the fungicide, drying them, and 
spreading them out on damp filter paper for germination. 

Alt the authorities are agreed that an accurate and reliable 
estimate of the germinating power of seed which has been immersed 
can only be obtained by testing at least 200 seeds. Even when 
a reliable estimate of germination lias been obtained in these tests, 
however, the effects of the fungicide on the plants in the field 
cannot be exactly foretold. Numerous experiments have shown that 
while [percentage] germination is not in the least impaired by many 
solutions the seedlings do not thrive and are lacking in germination 
energy [‘ Triebkraft ’] with the result that the stand is defective. 
This shows that the fungicide has in some way weakened the 
natural forces of the seed, which may retain sufticient energy to 
develop under optimum condition.s in the laboratory but not when 
exposed to the rigours of the field. Hiltner has therefore devised 
the following system of ascertaining such effects on the constitution 
of the seed : the seeds to be tested (at least 200) are laid on a layer 
of damp bxick dust in zinc tins, covered with another layer of damp 
brick dust 3 to 4 cm. in height and left for a fortnight. The energy 
of the seed is judged by the number of plants whicli have come up 
at the end of this time. In this connexion it must he remembered 
that different varieties of wheat vary considerably in their suscepti- 
bility to the same concentration of a chemical substance and a com* 
parivSon between two fungicide.s should only be made when tests 
have been carried out on the same variety of wheat. 

The theoretical fniigicidal value of a chemical .substance is 
determined as follows: the concentration at which germination 
energy or speed of germination is reduced by more than 10 per 
cent, is first ascertained, using at least five varieties of wheat. The 
next step is to discover the [minimum] concentration at which the 
spores of Tilldia trdlcl—\X\% most important fungus in agriculture — 
are destroyed. The theoretical fungicidal value of the substance is 
obtained by dividing the concentration at whicli germination 
energy is reduced by more than 10 per cent, by the spore- 
destroying concentration. The higher the quotient, the better the 
results to be anticipated in field trials with the disinfectant in 
question. [This is approximately the reverse of the chemothera- 

M 4 
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peutical index as calculated by Binz and Bausch and also by 
Gassner : see last and following abstracts.] 

Spores of T. tritici steeped for 30 minutes in a 0-1 per cent, 
copper sulphate solution do not germinate in calcium nitrate and 
few do so after 0*01 copper sulphate. It might be assumed from 
these laboratory experiments that the spores were killed by 0-1 per 
cent, copper sulphate but this is not the case. Hecke has shown 
that normal germination is restored by rinsing them in diluted 
hydrochloric acid (0-5 per cent.). Probably in the field the humic 
acid in the soil is also capable, under certain conditions, of washing 
the copper off the spores adhering to treated seed, which would 
account for the appearance of smut on the plants from treated seed 
when sowing has been immediately followed by heavy rains. It is 
thus essential to confirm by field tests the results of laboratory 
experiments. 


GaSSxNER (G.). Biologische Grundlagen der Prtitogf von Beiz- 
mitteln znr SteinbrandbeHmpfang. [Biological principles 
underlying the testing of fungicides for seed treatment against 
bunt.]— Bwl Eeichmrist. filr Larul -und ForstwiHsch.^ 
xi,5, pp. 339-372, 1923. 

While field trials remain the most reliable means of determining 
the efficacy of the numerous new preparations released by chemical 
works for the disinfection of seed grain, they are extremely lengthy 
and costly, and too much dependent on uncontrollable factors such 
as climate, weather conditions, and lack of scientific training in 
farm staffs entrusted with the trials. These drawbacks call for 
laboratory methods which can be conducted under strictly con- 
trolled conditions within a short time. Some work has already 
been done in this direction by Riehm {Mitt. BioL Reichsamt, xviii, 
p 19 1920) who investigated in spore germination tests the 
fungicidal action of different chemical compounds on smut spores. 
It is obvious also that chemical works must test their preparations 
in the laboratory without, however, being quite clear as -to how far 
their results apply in practice. As a matter of fact, the results of 
laboratory experiments, as hitherto conducted, seldom, ii ever, 
agree with those of field trials, thus justifying doubts as to the 
value of such experiments. The present work is an attempt at 
developing a laboratory technique in conjunction with field Ws 
so as to obtain numerical indices of the comparative value o e 
different fungicides offered to the public. ■ c . 

The efficacy of a disinfectant depends on two mam factors, 
firstly, on its specific lethal action on the parasite, and, secondly, on 
its harmlessness for the host. The notion that both factors irius e 
equally considered is old and was unconsciously applied even before 
pathogenic organisms were known. The numerical computation of 
the action of a therapeutical preparation on the host and on 
pathogen, however, was first applied by Ehrlich 
Chemoth^rapie der Spirillosen, Berlin, 1910) to the testing a^l 
di! 5 COvery of new remedies in human and animal_ patuoiogy. 
According to this author the medicinal value of a chemical 
tion is determined by its chemotherapeutical index, w : 
r. presented by the symbol ^ and is equal to c/t, c being e ^ 
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ntnitiva a.nA t the Ms toxka [see above, p. 551], both l)ein<r 
calculated m relation to unity of weight of the Limaf body 
In 1918 the author began a series of experiments in tliecoiitrol 
ot bunt of wheat [Tilletui tntwi and feci,] with the object of 
applying the principles outlined above to the treatment of plant 
diseases. The domeurahva may be defined as the minimum con- 
centration of a disinfectant which will destroy the spores of the 
fungus. The spores must therefore be treated in a certain way and 
the eiiect 01 the tungicide on their suliisequent germination carefully 
noted. The method adopted in the present .series of investigations 
was immersion of the bunt spores for one hour in the fungicide to 
be tested, at a temperature of 18 ° C., with subsequent rinsing. The 
germination medium used was a Od per cent, .solution of calcium 
nitrate in distilled water > the dishes being maintained at a constant 
temperature of 15° C. Luder these conditions untreated spores 
germinated in 3 to 5 days, whereas the previous immersion in 
uspulun, formalin, or germisan delayed or prevented germination 
according to the strength of the concentration. It was frequently 
observed that spores treated with a solution which was sufficiently 
strong to control the diseases in the field completely, nevertheless 
germinated after w^eeks or months in the laboratory. Therefore 
the action of such solutions is not, strictly speaking, destructive but 
merely in a very high degTee repressive. The results of field 
experiments with treated Schlanstedter summer wheat showed that 
even a slight retardation in spore germination (five days) greatly 
reduced the incidence of infection, while aijsolute control was 


secured when germination was delayed for seven to eight days. 
Hence the {losw mraHva is represented by the minimum concentra- 
tion of a solution which, under the conditions described above, 
retards germination for ten days. In the present series of experi- 
ments the dos is mrativa wa,s as follows; formalin 0-13 percent.; 
germisan 0-12 per cent.; uspulun 0*08 per cent.; mercury cyanide 
(with a 17-5 Hg-conteiit) far above 10 per cent. 

The dosis toxica (equivalent to Ehrlich's dods folerata) is that 
concentration of a disinfectant which, at the end of a given time, 
shows the first indications of a deleterious effect on the grain. 
In calculating the dods toxica several factors arise in connexion 
with the germination of the seeds which need consideration. 

From experiments on the action of different formalin solutions on 
wheat grain, it was found that an increase of the percentage of 


germination was also accompanied by a corresponding improvement 
in the speed of germination. Conversely a lowering of the 
germination percentage gave also a retardation in germination. 
The full germination percentage, however, was also reached in 
certain cases of retarded germination. Thus immersion for one 
hour in 0-2 per cent, formalin resulted in a delay of gerinination of 
about eight hours, although practically all the seeds germinated. 
The decline in the germination percentage on the one hand and the 
retardation of germination on the other must therefore be con- 
sidered in judging the effect of a fungicide on the treated seeds, and 
it is advisable that the figures for the dosis toxica should take into 
account both these effects. 


When the injurious action on the seed increases there is a decline 
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in the germination percentage and, at the same time, an increase in 
the time taken for germination. The figure expressing the real 
effect on the grain is therefore found by the division of germina- 
tion percentage by the speed of germination (expressed in 
days). In order to obtain comparative values between experi- 
ments not simultaneously undertaken, the quotient, germination 
percentage/speed of germination, is compared with that quotient 
obtained from seed treated only with water in place of the disin- 
fectant. The quotient from the water treated seeds is taken to be 
equal to 100, and from this is calculated the values for seeds treated 
with the fungicides, which values are taken as the index figures of 
the effect of the fungicide on the gTain. 

The authors method of determining the clods toxicu was as 
follows ; the seed (20 gm.) was immersed in at least 60 cc. of the 
fungicide for exactly one hour, rinsed, washed for 30 minutes in six 
changes of water, and dried. Seeds were also treated in water in 
the same way for control. At least 200 seeds were used in each 
germination test in each experiment and for the control 400 were 
used. The seeds were germinated on filter paper in Petri dishes in 
the dark at a temperature of 15° C. Every day they were 
examined, the standard for germination being a leaf and three 
liealthy roots. The tests lasted 6 days. From data obtained in 
this way the percentage germination, the speed of germination, and 
finally the index figure (the control being 100) was calculated. 

Tests have shown that the experimental error does not exceed 5 
per cent, of the index figure as a rule, and all index figures under 
95 per cent, indicate that there is a slight injury to the seed. The 
ilos^ls toxica therefore is that concentration at which the index 
fiemre falls below 95 per cent, on the average in several parallel 
series of experiments. It is necessary always to use the same 
variety of cereal ; the author used Strubes Schlanstedter summer 
w^heat. 

After having determined the dosis ciirativa and the dods toxico 
by the methods described above, the calculation of the chemothera- 
peutical index is made by dividing the dosis curativa by the dod^ 
toxica. In the case of the fungicides used in the authors experi- 
ments the dosis evrativa was: formalin 0-13; germisan 0-12; 
uspulun 0-08, and mercury cyanide over 10: the dosis loxica was : 
formalin 0-1 ; germisan 0-35 ; uspulun 0-25 ; and mercury cyanide 
0*9 (all in percentage strengths of the solution) and the index 
worked out as follows : formalin T3 ; germisan 0*34: uspulun 0*32 . 
mercury cyanide (17-5 per cent. Hg) over 11. It wall be seen that 
the resulting quotient places germisan and uspulun in a much more 
favourable light tliair formalin, w’hile mercury cyanide occupies a 
very inferior position. ^ 

The above calculations of tlie chemotherapeutical index are made 
only in reference to the effect of the fungicide when used for 
immersion, and the author in the latter part of his paper discusses 
a modification of the method to express the efficiency of the 
fungicide applied by sprinkling. He determined the dosis 
for sprinkling experimentally, taking wheat strongly infected wi 
>'unt, and using 25 gm. which was sprinkled with 5 cc. disin- 
fectant, tile seed being then stirred for 2 minutes and immedia e } 
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after spread on a filter paper in a layer 1 cm. thick to dry After 
drying the spores were germinated at 15°C. in 01 per cent, calcium 
nitrate solution. It was found that the dosia iunitivii from 
sprinkling was a.s follows : formalin 0-05 ; germisan 0.14; uspulun 
0-33 ; mercury cyanide 2 per cent. 

In order to define these differences between immersion an<l 
sprinkling the author introduces the sprinkling coefficient B (the 
number by which the factor c in immersion must be multiplied in 
order to obtain thedosis cumtiva (cB) as determined for sprinklimr). 
Hence the factor B for formalin is 0*5 [the author taking c = O-l 
in this calculation]; for gemisan 1-2; for uspulun 4-1 f and for 
mercury cyanide less than 0-2. 

The determination of the dosis toxica by sprinklincj* was made 
and it was found that the alteration in the effect of the spriiiklimr 
as compared with immersion moved in tlie same direction as in the 
case of the dosis cured iva. Hence by multiplying the factor for 
immersion by B he obtained a figure approximately equal to that 
of the dosis toxica for sprinkling, i. c. the concentration in sprinkling 
which produces the first signs of injury to the seed. 

In conclusion the author discusses the cheniothcrapeutical index 
of the four substances tested. He points out that formalin with 
an index of 1*3 is unsatisfactory, as a certain amount of seed 
injury must be expected at a concentration which will kill the 
fungus spores. Germisan and uspulun with indices of 0-34 and 0-32 
respectively are quite satisfactory, but mercury cyanide with an 
index of more than 10 is extraordinarily unsatisfactory. Generally 
speaking, the limits of the index of a satisfactory .substance should 
not be allowed to exceed 0-5. 

Gassner (G.) & EsdoRN (Ilsi'), Beitrage zur Prage der chemo- 
therapentischen Bewertung von Quecksilberverbindnngen als 
Beizmittel gegen Weizenstinkbrand. [Contributions to the 
problem of the chemothcrapcutical value of mercury compounds 
as disinfectants against bunt of Wheat.] — Arb. Biol. Bekhsanst. 
fiir Land- and ForstvArisch., xi, 5, pp. 373-385, 1923, 

A series of experiments, based on the principles outlined in the 
preceding abstract, was conducted with a view to ascertaining tlie 
fungicidal properties of a number of substances, the mercury 
content of all of which was equalized at 17-5 per cent, by the addition 
of the necessary quantity of sodium chloride and sodium sulphate. 

The values for the inorganic mercury preparations tested w^ere 
as follows : (P 1 = Preparation No. 1) Corrosive sublimate; c {dosis 
cun^^i^;a)0‘025 ; t (dosuioxica) 0-1 ; c/t (chemotherapeutical index) 
0-25; cB {dosis curativa by sprinkling) 0-08; B (sprinkling coefficient) 
3-2. (P 6) Disodium mercurous thiosulphate ; c 3-0 ; t 5-5 ; c/t 
0-55 ; cB 3-5 ; B ] -2. (P 4) Mercuric cyanide ; c over 10 : t 0-9 ; c/t 
over 11; cB 2-0 ; B 0-2. (P 3) Mercuric oxycyanide ; c 0-1 ; 1 0-28; c/t 
0-36 cB 0-21; B 2-1. (P 5) Double salt of the cyanides of mercury 
and potassium ; c over 10 ; t 0 9 ; c/t over 11 ; cB 3-0 ; B < 0-3. 

The following list gives the corresponding values for the organic 
preparations tested ; (P 30) Mercury methyl iodide ; c 0-001 ; t 
0-015; c/t 0-07; cB 0.008; B 8-0. (P 21) Sodium hydroxynitro- 
phenylmercury sulphate ; c 0-07 ; t 0-3 ; c/t 0-23 ; cB 0-28 ; B 4-0, 
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(P 15) Sodium liydroxychlorphenylmercury sulphate; c 0-08 ; t 0-25 ■ 
c/t 0-32; cB 0-33 ; B4- 1, (P 8) Hydroxysulphophenylmercury hydro- 
gen sulphate ; c 0-18 ; t 0-7 ; c/t 0-26^ cB 04 ; B ^2-2. (P 7) Sodium 
salt of hydroxycarboxyphenylmercuric hydroxide ; c 2-0 ; t 2-5 ; 
c/t 0-8; cB 1-0; B 0-5, (P 10) Sodium salt of methylhydroxy- 
carboxyphenylmercuric hydroxide; c 0-22; t 1-1 ; c/t 0*2; cB 0-4; 
B 1-8. (P 19) Sodium hydroxyehlorphenylmercury sulphate, 
dissolved in sodium thiosulphate; c 2-5 ; t 24; c/t 1-0; cB 1-5; 
B 0-6. (P 17) Sodium hydroxymethylphenylmercury sulphate, dis- 
solved in sodium thiosulphate ; c 3-2 ; t 2-5 ; c/t 1-3 ; cB 1-3 ; B 0-4. 
(P 25) Sodium salt of hydroxymethylphenylmercuric cyanide; c 
042; t 0-35; c/t 0-34; cB 044; B 1-2. (P 28) Sodium salt of 
mercury carboxyphenyl cyanide; c 0-2; t 0*8; c/t 0-25; cBO-6: 
B 3-0. (P 29) Sodium salt of mercury hydroxycarboxyphenyl 
cyanide ; c far above 5 ; 1 1-6 ; c/t far above 3 ; cB 2 ; B much < 04. 
(P 23) Sodium salt of symmetrical dihydroxy mercury diphenyl ; 
c0‘05; t047 ; c/t 0*29; cB048; B 3*6. (P 24) Sodium salt of 
symmetrical dihydroxydicarboxy mercury diphenyl ; c 14); t 1-4; 
c/t 0-7 ; cB 1-0; B 1*0. (P 27) Sodium salt of mercury phenol-' 
phthalein; cl*8; tl-3; c/t 1*4; cB 2-0 ; B M. (P 22) SodiW 
salt of mercury fluorescein c 2*0; t 1*7; c/t 1*2; cB 3*0; B 1<5. 
[The formula for most of these compounds is given.] 

Four decisive factors must be considered in determining the 
utility of a mercury disinfectant. These are (1) a sufficiently low 
chemotherapeutical index ; (2) a sprinkling factor approximating as 
nearly as possible to the figure 1 ; this factor indicates the higher 
or lower concentration to be employed in the sprinkling method in 
order to obtain the same results as with immersion, and the more 
closely the strengths for both methods coincide the more valuable 
is the substance in question; (3) the preparation should combine 
efficiency with as low a mercury content as possible in order to 
promote its use on a commercial scale ; (4) the degree of toxicity to 
human and animal organisms should be as low as possible. As 
regards the last-named point the majority of the organic mercury 
compounds are less toxic than some of the inorganic, e. g. corrosive 
sublimate. Other things being equal, these relatively innocuous 
products should be preferred. 

An analytical survey of the values given above shows that the 
mercury compounds with the lowest dosis curafiva have the most 
favourable chemotherapeutical index and vice versa. Thus all the 
preparations with effective action on the spores are at the same 
time comparatively harmless to the seed; the dosis curatlva in 
such cases is J to f smaller than the dosis toxica. On the^ other 
hand the higher the- dosis curativa the leas favourable is the 
relation between spore destroying and seed impairing activity. 

A comparison fctween the chemotherapeutical index and dosis 
curativa on the one hand and the sprinkling coefficient B on the 
other also reveals, with striking regularity, that the mercury com- 
pounds with the most favourable chemotherapeutical index and the 
lowest dosis curativa generally have the highest sprinkling co- 
efficient and vice versa {cf. P 30, P 1, P 23 with P 4, P 5, P 29). 

The chemotherapeutical index is the fundamental criterion tor 
the determinacion of a given substance. All the compounds m 
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which this index is higher than O-o must be rejected as disinfectants 
since the ne^sary strong concentrations involve risk of iniurv to 
the germmative capacity of the seed. 

In addition to P 30 P 1, P 23, P 21, and P 15, shown alx)ve to 
combine low concentrations with high funtricidal efficiener P in 
P 28, P 8, P 25, and P 3 may also be recommended ^ ’ 

By far the most efficient of the products tested was P 30, mercury 
methyl iodide, but on account of the extremely poisonous naturb 
of the compound it could not possibly be recommended for practical 
purposes. ^ 

It was difficult to determine the respective merits of some of the 
other compounds tested. Corrosive sublimate combines fumdcidal 
efficiency with a low spore destroying concentration, O-Oj per cent 
for immeraion and 0-15 to 0-2 per cent, for sprinkiin^r. Oil account 
of its toxicity to animals, corrosive sublimate may well be replaced 
by F 25 \vhich also lias a very favourable sprinkling coefficient. 
P 3 i.s inferior to P 23, P 21, and P 15 in respect of the dosls curat kv. 
and the ehemotherapeutical index, but superior to these prepara- 
tions in its very favourable sprinkling coefficient. Any of these 
compounds may safely be recommended as disinfectants, adequate 
quantities for practical purposes being approximately for immersion • 
P 3 0*2 per cent. ; P 23 0-i to 0-15 per cent. ; P 21 0-2 per cent. ; 
P 15 0'2 per cent. ; and for sprinkling : P 3 V per cent. ; P 23 0..3 
to 04 per cent. ; P 21 0-75 per cent. ; P ] 5 075 per cent. 

The remaining three preparations with favourable clieniothera- 


peutical indices, ^ P 8, P 28, and P 10, require to be applied at 
comparatively high concentrations and are therefore impracticable 
on economic grounds. 

Discussing the comparative efficacy of various inorganic and 
organic mercury compounds, the author points out that the efficiency 
of corrosive sublimate compared with mercuric oxycyanide and 
other compounds is connected with the question of dissociation. Of 
the organic mercury compounds P 30 combines the .simplest con- 
struction, CH3— Hg — I with the iitmo.st efficiency, far exceeding 
that of corrosive sublimate. In comparison with this simple com- 
bination of the fatty series, the benzene compounds were much less 
efficacious. An increased carbon content appears to depress the 
activity of the mercury, while the introduction of a carboxyl group 
into the mercury compounds produced a similar effect, 

P 23, which is constitutionally incapable of dissociation, is 
almost equal in efficacy to P 1, and there are various other in.stances 


(e. g. P 25) of fungicidal efficiency in the absence of dissociation. 
P 27 and P .22. the structures of which are exceedingly complex, 


are of no value for seed disinfection in spite of their high reputation 
in the medical world. 


In preparations where the sprinkling coefficient B is lower than 1, 
the more favourable effect of the sprinkling method is due to the 
prolongation of the disinfection process and the increased efficacy 
of the preparation owing to the absorption and consequently 
augmented concentration of the solution. In preparations with 
a high sprinkling coefficient, however, the reduced efficiency is due 
to the deprivation of the toxicity of the product by the seed. ^ Ex- 
periments showed that the adsorption coefficients of the simple 
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mercury compounds CH^Hgl and CHgHgOH were very high; 
a portion of the mercuiy content of the solutions is taken up 
by the dead outer layers of the grain and thus rendered innocuous 
to the externally adhering fungous spores and to the inner tissues of 
the seed. 

The fundamental difference between immersion and sprinkling is 
that in the former method large quantities of disinfectant are 
brought into contact with a relatively small amount of seed and 
are thus not noticeably deprived of their toxicity, whereas in the 
latter method the potential loss of toxicity is increased with the 
diminution of the amount of liquid. The inverse ratios between 
the dosis ciirativa and sprinkling coefficient, which indicate that 
mercury compounds with a low dotsis curativa have a high 
sprinkling coefficient and vice versa, are readily explained by the 
fact that sprinkled seed deprives efficacious compounds at weak 
concentrations of toxicity more completely than inferior fungicides 
at high concentrations. 

In discussing the importance of having a relatively high dom 
toxica in obtaining a low cheraotherapeutical index, the author 
points out that only those fungicides can exercise a toxic action on 
the seed which penetrate to the interior, after traversing the dead 
outer layers of the pericarp and testa, which, as stated above, adsorb 
a certain amount of the solution. Thus the liquid first reaches the 
interior as an innocuous solution ; it is only after protraction of 
the process or an increase of the concentration, resulting in a 
saturation of the outer layers with the fungicide, that the toxic 
solution penetrates the seed and the dosis toxica is reached. 

An ideal fungicide should contain as little mercury as possible, 
have the lowest possible chemotherapeutical index, and be equally 
efficient both in immersion and sprinkling. The two first require- 
ments are mutually compatible, but not the third, since the same 
cause which results in the favourable chemotherapeutical index 
removes the sprinkling coefficient farther aw^ay from 1 in an upward 
direction. Disinfectants which have to be applied at a ten times 
higher strength for sprinkling than for immersion are impracticable 
owing to the impossibility of securing the necessary exactitude on 
a large agidcultural scale. 

It has already been shown [see preceding abstract] that formalin 
combines a very unfavourable chemotherapeutical index (1-3) with 
a strikingly low sprinkling coefficient (0-5). Chromic acid behaves 
similarly, while ammoniacal copper oxide and sulphuric acid unite 
a very low chemotherapeutical index with an extremely high 
sprinkling coefficient. 

DufrexoY (J.). La transmission des maladies des plantes par 
voie biologique. [The transmission of plant diseases by bio- 
logical means.]- Reprint of a paper read before the SocUtede 
Pathologic comparee on 10t}\ April, 1923, 8 pp., 2 figs., 1923. 

The author reviews the various biological means of transmission 
of plant diseases, dealing briefly with cases where one parasite 
opens the way to another by simple wounding of the host tissues. 
Wounds caused by cutting cools act in a similar manner, but m 
these cases the parasitic organism may be inoculated at the same 
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time if the implenient has previously been used on diseased plants. 
Both man and domestic or wild animals may carrv di.sea8ea con- 
siderable distances the former on clothing and boots, and the latter 
on pelt, hoofs and the like. An equally important source of infec- 
tion IS the alimentary canal of animals, mm wilt of melon 
(F, volant), tor instance, being often transmitted through larval 
faeces. In the soil, nematodes and other insects transport bacteria 
and spores from one root to another. 

The relationship of predatory animals to eryptogainie organisms 
is frequently made closer by the predilection of the former for para- 
sitized tissues. Thus, in the American pine forests squirrels are 
fond of gnawing the tumours produced by a specie.s of Ftrkieruuum^ 
the spores of which are inoculated into healthy pines subsequently 
attacked by these animals. Many insects have a preference for 
galls and tumours on account of their succulent tissues. Cases of 
infection have been traced to the symbiotic relationship existing 
between insects and Xyleborus always carries in 

its pharynx Monilia Candida, which grows in its bore holes and on 
which it flourishes) and even ordinary soil organisms, such as 
Bacillus unycoidcs, have been isolated from tumours, a .species of 
Chennes being responsible for the transmission of the organism, 
thus indicating that a pathogen need not necessarily be obtained 
from a diseased plant. 


But beyond being a simple carrier of, or living in symbiosis with, 
a parasitic organism, an insect may form with the plant an alterna- 
tive host, in which the parasite completes its life cycle. The incu- 
bation period sometimes necessary for the transmission of diseases 
of the mosaic type suggests this possibility. 


Informazioni [Notes .] — BolL uiensde R. Staz. Pat. vea., iv, 1-3 
pp. 13-31, 1923. 

Mancini in the (Joltivatore of Novemher-December, 1922, pub- 
lishes the results of his investigations into a malformation (‘ ginoc- 
chiatura ’) of the ears of wheat, which, however, only occurs rarely 
and is of little economic importance. The most usual symptom is 
a kink in the last sheath below the ligular collar and plants affected 
become severely deformed. In affected ears a certain sterility of 
the flowers is found to occur, especially in the portion above and in 
that immediately below the kink in the unexpanded ear. The 
weight of individual grains in deformed ears is slightly higher than 
normal, but this is largely compensated by their small niiml)ers due 
to the sterility of the flowers. The author’s opinion is that the 
trouble is due to traumatic causes produced by strong winds, and 
experiments with some varieties of Todaro on soil heavily treated 
with stable manure have demonstrated that trophic conditions have 
a great influence on the disease. It has been found possible to 
reproduce the disease by bending the last sheath, before the ear 
emerges. The author has also noted a singular malformation in 
certain late varieties of grain, characterized by twisted and 
shortened ears and by an undulating or zigzagging rachis, which he 
thinks is due to unduly accelerated and disharmonious growth in 
the last stages of development. 

In the Giornale d’ Agricoitura delta Domenica of 4th February, 
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1923, Boni gives an account of tests carried out with lime^sulphur 
(20® Baumd diluted to 60-80 per cent, strength) in the winter 
treatment of fruit trees. The results are stated to have been 
satisfactory so far as apple mildew is concerned. 

Gramatica in the Trent ino province, and Topi in that of Seneso 
have carried out tests with copper preparations for the control of 
the vine Peronospom [Fhsvwpara viticola]^ which they discuss in 
the February number of Italiu agricola. The first-named author 
obtained poor results with De Haen s colloidal copper in 1 per cent, 
solutions, as well as with List’s of 0*5 per cent, strength, and he 
ascribes the failure to the minute quantities of copper contained in 
these preparations. Topi experimented with * Nosperal prepared 
by Meister, Lucius, [and Briining], of Hoechst [see this Review, ii, 
p. 223], which contains copper in combination with resin and is sold 
in the form of a very fine, grey powder. This is dissolved in water 
in the proportion of 1 : i(K)0 and 0*5 per cent, lime is added. The 
results were satisfactory, but not more so than those obtained with 
ordinary Bordeaux mixture. 

Seavkk (F. J.). Mycological work in Porto Hico and the Virgin 
Islands. — Journ. JS'ev: York Bot Gard., xxiv, 281, pp. 99-101, 
1923. 

A brief account is given of a ten weeks’ visit paid by the author 
to Porto Rico and the Virgin Islands at the request of the Insular 
Government to study the fungi of these Islands, more especially 
those which attack coffee and citrus crops. In 1918 a summary of 
the mycological work carried out in Porto Rico appeared in the form 
of a check list of the local fungi {Journ. Dept. Agric. Porto Rico, 
ii, 3, 1918) and this work is at present being extended and revised 
by the writer and Mr. G. E. Chardon, Sugar Expert at the Insular 
Experiment Station. 

Altogether, over a thousand fungi were collected, a considerable 
number of which are new to science, and detailed reports of the 
results of microscopical examination of the new material will be 
published in due course. Particular interest attaches to the speci- 
mens collected in the Virgin Islands owing to the scarcity of the 
information on the subject hitherto available. 

Morstatt (H.). Einf hmng in die Pflanzenpathologie. Bin 
Lelirhuch Tdr Land> und Porstwirte, (Jartner und Biologen. 

[Introduction to Plant Pathology, A textbook for agri- and 
sylviculturists, gardeners and biologists.] — Sammlung Born- 
traeger, i, Berlin, 159 pp,, 4 figs., 1923. 

The present little 'volume is the first to appear of a series in 
course of publication in Berlin under the title ‘ Sammlung Born- 
traeger the purpose of which is to supply students and practical 
workers in a compact but yet strictly scientific form with outlines 
and general principles of various branches of natural science, m 
its preface the aim of the author is stated to be to attempt to unite 
applied botany in its relation to plant diseases with economic 
entomology in a single branch of applied biology. 

The book is divided into four chapters, namely : 1. Identification 
of plant diseases ; 2. Etiology of plant diseases ; 3. Causes of plan 
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diseases: 4. Plant protection. The compilation is well arranged 
and clearly written, and the discussions on the pathologfcal 
anatomy and physiology of plants in chapter II are of particular 
interest. 

FehDINANDSEX (C,) Ukrndtets Betydning for plantesygdomme. 

[The importance of weeds in plant diseases.]— t\u' 

Lcuuykommly 6, pp. 265-278, 1923. 

Ill the first section of this paper the author quotes a number of 
statistics illustrating the part played by weeds in depriving culti- 
vated plants of their proper share of water, potassium, phosphorus, 
nitrogen, and other nutrient constituents of the soil. The utility of 
weeds as cover crops is also briefly explained. 

The second section is devoted to a discussion of weeds as carriers 
of infectious plant diseases. Clover, cereal, and otlier crops culti- 
vated near railway banks, roadsides, chalk pits, or waste ground 
are readily attacked by fungous diseases, which originate on the 
related wild hosts. In many cases, however, the causal organism 
has been introduced with cultivated plants from abroad and thence 
spread to the wild indigenous hosts, e.g. goo.seberry mildew {Sphaero- 
thera -niAyrs-iivae) and oak mildew {Mlcrosjjhaera alpldtonles] [il/. 
(jaerclna]. The cabbage fungi Pjjthiwn de Ba /yuium, Cyalo- 
jMs candldus, and Pkismodiphorn hnmkae were certainly alread}’ 
present on their wild hosts at the remote epoch when cabbage was 
introduced into Denmark. Recent investigations have shown that 
Cystopui> candidus is divided into several biological strains, the 
spores from radishes being capable of infecting only 50 per cent, 
of the inoculated mustard plants and 1 per cent, of cabbage 
seedlings. 

Both PerotiOHpora ^chachtit and Vromyces hetae are found on the 
wild beet; Hypochiius volant occurs on duckweed, tl'c. : Piucinio. 
(jraminis spreads from various wild grasses to rye and oats. 
Certain species of juniper are indispensable to the development 
of Gymnosporanginm on apple and pear trees : Peec/iuu 
sheimumd' requires the proximity of various species of Carex to 
complete its life cycle. Wart disease {Sjpuhtrmin eiKlobrotlcwni}, 
powdery scab {B2yongospora suhterranPM), and leaf roll disease of 
potatoes are all transmissible to deadly nightshade. 

Nauaslmhax (M. J.). Casein as an adhesive in spraying against 
Areca koleroga. —Reprinted from Joitrn. Mysore Agnr. tV 
Exper. Union, v, 1, 4 pp., 1923. 

For the last twelve years the resin-soda-Bordeaux mixture 
(5-5-24 plus 2 lb. resin and 1 lb. soda heated in 1 gall, water) has 
been used with success in the control of the ‘ kolerqga disease 
[Phytopkfhora arecae] of the areca palm [^Areca catechu] in Mysore 
[see this Revievj, ii, p. 22 J. 

Experiments were conducted in the laboratory to ascertain the 
eflficacy of casein as a substitute for resin-soda. ^ The Bordeaux 
mixture was first prepared in the usual way, lo 24 galls, or this 
mixture was added 1 gall, of solution containing 0*5 lb. ot casein 
and 0-5 lb. of lime. Glass plates were sprayed with re.sin-soda- 
Bordeaux and casein-Bordeaux, dried in an oven, and then placed 
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under an artificial shower of water for eight days. On re-drying 
the casein-Bordeaux was found to be still intact on the plates while 
the resin-soda- Bordeaux showed signs of washing off. In the field 
casein spraying was tried in areas where the rainfall varied from 
100 to 300 inches, the operation being carried out in June and July 
while the nuts were immature. The results of the tests were very 
satisfactory, the incidence of the disease on the sprayed trees beint/ 
very low indeed. The occasional instances of infection were chiefly 
found in areas where showers of rain had fallen soon after the 
application of the mixture. The use of 0'^i5 lb. of casein appears to 
give as good results as that of 0-5 lb. 

Casein possesses several advantages over resin-soda. It is easier 
to use and is readily obtainable in the Bangalore and Kolar districts 
while resin-soda has to be imported. Owing to the smaller quanti- 
ties required, the cost of the spraying is reduced by one rupee per 
acre. 

Casein-Bordeaux forms a less conspicuous coating on the nuts 
than the resin- soda- Bordeaux, partly on account of its natural 
bluish colour and also because of its very fine spreading qualities. 
The film adhering to the surface can, however, be clearly seen even 
after the heavy rains. 

Weimkk (J. L.) & Harter (L. L.). Temperature relations of 
eleven species of Bhizopus. — /ou/’ji. Agric. Res,, xxiv, 
pp. 1-39, 23 graphs, 1923. 

It has previously been shown, in connexion with the soft rot of 
sweet potatoes produced by various species of Rhizopus [see this 
Review, i, p. 272] that temperature played an important part in the 
process of infection. The fungi were placed roughly in high, low, 
and intermediate temperature groups. In the present paper the 
e fleet of temperatures on the spore germination, mycelial growth, 
and fruiting of eleven species of Rhlzopas is discussed. These 
species fall into three groups as regards their response to tempera- 
ture, the time required for germination to begin (i.e. the hours 
necessary for germ-tubes to reach the length of the diameter of the 
spores) being used as the measure of the influence of the tempera- 
ture. R. chine nsis has maximum and optimum temperatures higher 
than any of the other species (52° and 43° to 45° C. respectively); 
R. nifjricd as, microsporiis, reflexm, and a rioca rpl constitute a group 
having low optima (nigricans and microsoorns 26° to 28^ reiiexus 
30° to 32°, artoatrpl 26° to 29°) and a low maximum (34°, 38°, and 
34*5° respectively) ; while R. tritici, nodosus, delemavy oryjm, 
arrhizas, and imklls form an intermediate group (optimum 36 to 
38°, maximum 45*5°). Discussing the results obtained, the authors 
point out that the cardinal temperatures for spore germination, 
growth, and fruiting of the fungi studied vary somewhat. In 
general, spores will germinate at a temperature too low for mycelial 
growth, and a higher temperature is required for fruiting than for 
growth. The optimum for germination is always higher than that 
for growth and fruiting, while in most cases the optimum for fruit- 
ing is about the same as that for growth. The optimum for fruiting 
18 often not so well defined as that for growth, and the latter less so 
than for spore germination. In each case there is a gradation 



565 


from the maximum at which the spores will germinate to that 
at which fruiting wi 1 take place, the maximum for jrrowth 
being about midway between that for germination and that for 
fruiting. 

The effect of temperature on the continued growtli of the crerm- 
tubes was next studied. This was done by measuring the daily 
growth increment in Petri dishes. Graphs are given (the growth 
being plotted against temperature) of the eleven species The 
minimum temperature for growth varies with the time for the first 
5 to 15 days according to the species, after which the time minimum 
below which growth will not take place regardless of time, is 
reached. With reference to the maximum temperature, although the 
graphs appear to indicate that this did not change, very careful 
measurement showed that a so-called shifting of the maximum did 
occur in some cases. Most of the fungi appeared to reach their 
maximum rates of growth during the second 24-hour period. 

The results of experiments on the influence of temperature on 
fruiting showed that this takes place over a considerable tempera- 
ture range. The optimum for some species is sharp and easily 
determined,^ while in others it extends over several degrees. Tables 
are given of the maximum, optimum, and minimum temperatures 
for spore germination, mycelial growth, and fruiting for each of the 
eleven species studied. 

Further studies were made concerning certain environmental 
factors influencing germination and growth. The temperature at 
which the spores are produced influences in some degree the rate of 
germination and the early period of the growth of the resulting 
mvcclium. Spores of R 7iigrlcans produced at 10° C. germinated 
in 30 minutes less time than those formed at 20° and 26°. Spore.s 
of this species from different cultures grown under similar con- 
ditions germinated equally well up to 20 days irrespective of age. 

Spores of R. nigricans germinated in a considerably shorter time 
in a nutrient solution than in water. Sweet potato decoction was 
the best liquid and string bean agar the best solid medium tried. 
In the comparative tests this fungus grew nearly twice as fast on 
string bean as on Irish potato agar. The presence of 20 per cent, 
dextrose in Irish potato agar changed the cardinal temperatures of 
the strains of R. nigricans studied by 1° to 2°C. R. tiigrican!^, 
the most virulent member of this genus, is somewhat limited in its 
scope under natural conditions by temperature relations. The 
spores in the experiments described in the pre.sent paper were 
invariably killed at 35° C. and growth was very sparse and slow at 
6‘5°C/. At 1-5° no appreciable development was made on potato 
agar in 30 days. 


Hartek (L. L.) & Weimeji (J. L.). The relation of the enzym 
pectinase to infection of Sweet Potatoes by Ehizopus.— 

Journ. of Botany f x, 15, pp. 245-25/, 1923. 

The cause of soft rot of sweet potatoes in storage has long been 
suspected to be Rhizo/jm nigricans, although the causal relation of 
this fungus has hitherto been somewhat difficult to prove. The 
authors^ investigations have shown that Rhizopus nigricans cannot 
infect sweet potatoes through the unbroken skin, and that infection 
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is only rarely produced by smearing spores and hyphaeon a freshly 
cut surface. However, when the fungus is ^ven a saprophytic 
start by growing on dead rootlets, in synthetic agar solidified on 
the cut surface of the potato, or in dead cells charred over a Bunsen 
burner, infection readily takes place. It can also be readily in- 
duced by growing the organism for a day or two in sweet notato 
decoction, the latter, with the mycelium, being poured into a *weir 
made in the potato and then sealed over with a cover glass to pre- 
vent evaporation. Infection is accomplished only after the dissolu- 
tion of the middle lamellae by means of the pectinase secreted in 
•the growing hyphae [see this Eevieiv, ii, p. 418]. This enzyme 
appears to be secreted in advance of the growth of the fungus 
a sterile zone always being present between the healthy and myce- 
lium-infested regions. In almost all cases infection takes place in 
wounds where the fungus is able to secure a saprophytic start on 
some dead tissues. During the growth of the mycelium in these 
dead cells, the pectinase is produced which dissolves the middle 
lamellae of the living cells of the host. These cells then die and 
provide a suitable substance for the further development of the 
fungus. 

Several other species besides R. nigricans were found to be 
able to cause decay in sweet potatoes, and in every instance the 
authors’ experiments were duplicated with R. tritici. All the 
species were found to secrete pectinase and to macerate the host 
tissue. 

The practical significance of these results is that wounding is 
a necessary preliminary to infection. Rough handling during 
harvesting, storage, and preparation for market should be avoided 
as far as possible. 

Tlie titles of 37 references to literature are cited. 

Nadsox (G. a.) & JoLKEvrrcH (A. I.). Spicaria purpurogenes n. sp. 
K Bonpocy o6 aHTaronnsMe MHKpoSoB. [Spicaria purpurogeim 
n. sp. On the question of antagonism of microbes.] — Bull. 
Chief Hot. Card, Rmslan RepvMlic, xxi, SuppL i, pp. 1-13, 
3 col. pL, 1923. 

In one of the authors’ cultures of common bread yeast (Sacchavo- 
rnyces cerevisia.e) on malt agar a fungous contamination appeared, 
probably from the air, which produced a red pigment. The yeast 
cells near the fungus were killed and difFerentially stained as in a 
well-made microscopic preparation. 

The fungus in question belongs to the genus Spicaria and is 
described as a new species S. 'pur^ntrogenett. The mycelium is about 
0*75 p in diameter, septate, profusely branching, forming a weft ot 
varying thickness according to the conditions of growth. By itself 
the mycelium is colourless but may when old become stained with 
its own pigment. It grows comparatively slowly, the production 
of conidia starting in one to two weeks, or sometimes later, depend- 
ing on the cultural conditions ; the latter also affect the colour ol 
the pigment which may be yellowish, brownish, or red. 

When about to fructify the mycelium appears to be covered with 
•i white down. This is formed by nascent conidiophores which are 
tree-like and pj-ramidal in shape, 70 to 17o p high, the branches 
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usually being disposed in whorls. Oblong Indies are generally 
detached from the tips of the branches and each of these bodies 
subsequently divides into two conidia by constriction in the middle; 
in some cases, however, chains of conidia are ahstricted from the 
tips of the branches. The conidiophores may measure up to 3-75 ^ 
at the base. i 

The conidia are elliptical, 1*5 to 2v25 by 2*25 to 3 fi, or occasionally 
round. Mature conidia give the fungus a greenish or dove-coloured 
appearance. When germinating they swell slightly and produce 
1 to 4 germ-tubes. 

In older cultures chlamydospores are found. These are elliptical 
or round cells with thick, clearly double, sinning w^alls and dense 
contents, and are borne on short lateral branches. 

Details are given of the cultural characters of the fungus which 
appear to show that carbohydrates (sugar or starch) stimulate the 
development of the fungus and that they are necessary for the pro- 
duction of the red pigment, which is favourerl more by glucose than 
by saccharose, and by a weak acid than by a weak alkaline medium. 
Pitrment production was better at 15* C. than at 23* C., but light 

had no effect on it. , . . , 

The authors tested the reciprocal action ol *S. and 

Sac('haTO‘iftiyces ceTevisicte by sowing them in parallel or crossed 
streaks on agar plates. These tests showed plainly the aggressive 
behaviour of the fungus on the yeast, although the latter also 
affected the fungus by weakening its growth, suppressing the 
production of conidia, and stimulating the production of the red 
pimnent. The toxicity of the red pigment on the yeast wa.s clearly 
manifest, and there is no doubt that the struggle between fungus 
and yeast is carried on by chemical substances, by inutua poison- 
ing, the advantage lying with the fungus. A transfer of red .stained 
Snkarki to a fresh dish gives rise to normal unstained or very 
slightly stained cultures. The yeast therefore clearly stimulates 
the production of pigment. On media lacking carbohydrates the 
fungus does not produce the pigment e^'en m the presence of the 


^ Another species of yeast, Nadsonm elonfpdxr. proved to be even 
a weaker antagonist than the former one, althougli m this ease 
.sporulating cells are frequently seen whereas they were observed 
only once in the case of Saccharomyres. dhe common milk mou c , 
Oidimn ladis, was found to be still more susceptible, and similar 
results were obtained with Eudoimjce^ vermhs, a tat yea.st . 
Pmicillium glamnm wus also found to be susceptible o ^ le 
Kplcaria being differentially stained by it, even ^ ® 
mature conidia. The use of chemical substances ^nd pigments by 
fungi to protect themselves from the aggressive 
fungi and bacteria appears to be widely employed and p y 
important part in the biology of micro-organisms. 


Millard (W. A.) & Burr (S.). The supposed relation^ of Potato 
skin spot to corky soab.-(?«ni Ixxu, p. 3oo, 1923. 

Shapovalov’s conclusion [.see this Review, ii, p- 
of potatoes [previously referred to Oospora pu 0 would 
immature stage of corky scab [Spongo^ipora su ett / j, , 
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if satisfactorily established, be of considerable importance from 
a practical point of view. The pustules of skin spot are uniformly 
present on many well-known Scotch and English varieties of seed 
potato, including King Edward and Ally, and the prospect of corky 
scab Ipeing transmitted in this way is very alarming. However, as 
a result of thorough investigations on the pathogenicity of Oospora 
pustulans, details of which which will be published later, the 
authors believe they have obtained overwhelming evidence that 
skin spot'is caused solely by Oospora piisiv.liiiis and that it is in no 
way related to corky scab. 

XTne nouvelle maladie de la Fomme de terre. [A new Potato 
disease .]. — BulL Agrk. Alger ie-Titnisie-Maroc, xxix, 2nd ser 
4, p. 69, 1923. 

The article reports the observation of Spongosiwra mbternmm 
on potatoes in the coastal district of Algeria, and states that the 
disease is new to Algeria. Xo great losses are anticipated from 
this source as climatic conditions are rarely favourable to the 
development of the trouble, but brief instructions are given for pre- 
venting its spread. 

Pehret (C.). La d6g6n6rescence dea Pommes de terre. [The 
degeneration of Potatoes.]— An Vie agric.^ xxiii, 30, pp. 61-66, 
6 figs., 1923. 

During 1921 and 1922 the author carried out a series of investiga- 
tions at the Merle (Loire) Experiment Station which furnished 
some data in connexion with leaf roll and other virus diseases of 
potatoes. 

Early in 1921 a sack containing the tubers harvested from two 
pure line plants of the Paul Kruger [President] variety (susceptible 
to leaf roll) was supplied by Professor Quanjer to the Merle Ex- 
periment Station. Six of these tubers were each cut in two and 
the sections numbered 1 and T, 2 and 2', Ac. The halves 1 to 6 
were planted in a field formerly under clover at a distance of 10 
metres from other potatoes, in April 1921, and the corresponding 
sections D to 6' interspersed among plants of Institut de Beauvais 
suffering severely from leaf roll. The resulting plants in both plots 
were healthy and vigorous, but towards the end of August those in 
the vicinity of the diseased Institut de Beauvais began to show signs 
of leaf roll. The yield, however, was not reduced, and it was thought 
that the symptoms might be due to drought. In order to settle 
this point the tubers from each plot were kept separate, the crop 
from the tubers T to 6' being sent to the Grignon Experiment 
Station and those from the series 1 to 6 retained at Merle. In 1923 
the plants grown from the latter were all healthy while those from 
the tubers V to 6' showed, with one exception, the typical symptoms 
of leaf roll. There seems, therefore, to be no doubt that infection 
was actually transmitted from the diseased Institut de Beauvais 
plants to the Paul Kruger plants. ^ 

Discussing the difficulty of accurately diagnosing leaf roll on 
account of the similarity of the symptoms to those produced ) 
Rhlzoctonia, blackleg [Bacillus atrosepticus], basal injuries, prema- 
tiiie desiccation, t;nd other causes, the author recommends the use 
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of the iodine water test. The leaves of suspected plants should be 
gathered in the ^rly morning, boiled in Eau de Javelle, rinsed in 
ordinary water, dipped into water containing a few drops of iodine, 
and rinsed again. The leaves of disea-sed plants show a dark brown 
discoloration owing to the accumulation of starch. Leaves detached 
in the evening and placed overnight with the petioles in water 
retain their starch if diseased and lose it if healthy. Accortlinc>“ to 
Murphy [see this Eevietu, i, p. 306] the results of this reactioirare 
nearly always positive in cases of secondary lea! roll. 

The part played by aphids in the transinis-sion of virus diseases 
is briefly discussed, no original theories, however, being advanced. 
The effect of altitude on the incidence of these diseases has been 
studied in the Loirc Department, but the investigations are com- 
plicated by the different reaction of certain varieties to high and 
low -lying situations. Thus, at 400 m. above sea-level the per- 
centage of leaf roll among Institnt de Beauvais potatoes increase.s 
from 20 to 90 in three years. On the othei* hand, Violette du Forez 
has been cultivated for fifty years in the mountains at an elevation 
of 1,000 to 1,200 m., and Merveille d'Ameriqne which 'degenerates’ 
at 400 m. seems to recover in the mountains. 

The method of field inspection adopted in the Loire Department 
is outlined. No field of Violette du Forez potatoes containing more 
than eight defective plants out of forty is passed, Excellent results 
are stated to have been obtained during the last three years by this 
method and the scope of the inspection is now to be extended by 
the Departmental Agricultural Bureau. 

AETSCH WAGER (E. F.). Occurrence and significance of phloem 
necrosis in the Irish Potato, — Journ, Afjric. Res., xxiv, 3, pp. 
237-245, 6 pi, 3 figs., 1923. 

Since 1916 the author has carried out investigations on the 
phloem of a large number of cultivated and indigenous South 
American varieties of potatoes in order to arrive at some definite 
basis as to what constitutes a healthy potato plant from the 
anatomical point of view and under wLat conditions the phloem 
will remain normal To guard against erroneous diagnoses in the 
case of certain diseases, such as leaf roll, it is necessary to 
distinguish between normal histological changes and induced 
abnormal states, the latter alone being truly pathological 
The vascular tissue of the potato plant shows a bicoUaterai 
arrangement of its elements which is most clearly seen in the 
larger stem bundles. The primary pldoem exteraal to the 
cambium is composed of small groups of more or less contmuous 
cells, but the groups constituting the inner phloem are very 
variable in size and scattered. Latei’ secondary phloem elements 
become differentiated and participate in the translocation processes ; 
the primary phloem groups remain active until the plant is mature. 
Apart from a slight thickening of the cell walls and occasiona 
callus deposits on the plates of the sieve-tubes, there are 
able characteristic structural or chemical changes in the p oem o 
the mature plant. . , 

Local necrotic changes in the parenchymatous tissue, 
due to a variety of causes, may be observed m any pota o p ai 
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The study of numerous varieties at the Foi't Lewis higli altitude 
station, Colorado, revealed the influence of ecological factors on 
anatomical modifications in the vascular tissue. Thus, a super- 
abundance of water induced a discoloration of the secondary 
elements of the wood and the primary xylem, the lumina beino- 
filled with a brown, gummy deposit. A greatly reduced water 
supply, or alternate wetting and drying, produced a dense and more 
strongly lignified wood. Shading reduced the xylem and the 
lignification of the cells was less pronounced. The occurence of 
these and other changes of a purely environmental character must 
not be confused with true pathological modifications. 

External insect injuries frequently cause internal stem lesions 
and a dark discoloration of the tissues. In exti'eme cases entire 
cells or cell groups mav be obliterated. 

In connexion with the stem streak disease [see this Rsviev:, ii, p. 
285] severe necrosis may be observed both in the inner and outer 
phloem, the cells being brownish in colour and the lumina may be 
partly closed by the pi’essure of the surrounding cells. The necrotic 
phloem groups, however, show no regularity either in vertical or 
lateral distribution and it remains to be seen whether this disease 
is definitely connected witli leaf roll. 

Stem sections of a typical leaf roll plant exhibit, as a diagnostic 
internal symptom, a necrosis and lignification of the phloem groups, 
which is described in some detail. When severe external symptoms 
are apparent the diseased groups pervade the entire plant, with 
the occa.sional exception of the underground organs. The distal 
stem region is commonly severely affected, and the basal stem 
region always shows necrosis when the symptoms appear early, 
The nodal tissues are more severely attacked than the internodal 
ones, especially in the early stages of the disease. 

In the petiole and midrib necrosis may appear later but is usually 
correlated with the severity of the rolling. In tlie underground 
organs of diseased plants the phloem strands are usually normal but 
may show necrosis in bad cases. 

I'he lateral distribution of phloem-necrosis is subject to a great 
deal of variation . Perfectly healthy phloem groups are often seen 
side by side with diseased ones. In the apical stem region, the 
first stages of necrosis are found in the external phloem and only 
later in both regions. In the base of the stem both inner and outer 
phloem may he attacked, but often the inner is completely de- 
stroyed whilst the outer remains healthy. 

Before there is any apparent evidence of lignification of the 
phloem tissue, the development of the vascular tissue in the distal 
stem region shows a deviation from its normal course, represented 
by an irregular maturing of the xylem. Close examination of 
sections stained with phloroglucin and hydrochloric acid reveals 
a slight degree of lignification in parts of the walls of the phloem 
cells centrifugal to the depression in the cambium. The cells of the 
pericycle in this region have a greater radial diameter than the 
normal. The first cells to show lignification are usually those 
adjacent to the fibres, but occasionally lignification may start at 
the centre of a phloem group and extend centrifugal ly. 

Prior to lignification of the phloem, a swelling of the walls of the 
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diseased cells extends centrifugally from the iihres. Large 
(inaiitities oi pectic substances in these walls are indicated by the 
Jeep blue colour imparted at this stage by ferrous sulphate and 
notassium ferrocyanide. Gradual ligiiiticatioii of the cells ensues, 
and in severe cases most or all of the primary phloem is destroyed. 
The intercellular spaces formed by the separation of the primary 
walls adjacent cells become Idled with a brown deposit, which at 

certain stage takes the lignin stain. Following tlie gradual 
degeneration of the cells and subsequent loss of turgor, tlie phloem 
elenients collapse unless rapid lignitication lends rigidity to the 
walls. 

Obliteration of the phloem is constantly associated with leaf roll, 
and Quanjer {3Ieded, R. Hoog. Tidn, e,ih Bosdhov.vHclt. ; 

Wageiiingen, vi, p. 4 - 1 , 1913 ) regards it as an infallible symptom of 
that disease. It is, however, also a concomitant of ^ arious other 
disturbances, and its value as a diagnostic internal symptom in leaf 
roil depends less on its mere presence than on its universal distribu- 
tion and the absence of necrosis in other tissues. 


BotJKS (J. 0.). Oabekende Factoren bij het kweeken van 
ziektevrij pootgoed, [Unknown factors in the propagation of 
disease-free seed.] — lijdacln'. over Pl(inleii:iefden^ xxix, 7, 
pp. 113-126, 19.23. 

The possibility of regenerating, by means of judicimi.s selection, 
some of the more iniportant potato varieties is discussed. 
Encouraging results in this direction have been obtained in Fries- 
land with the Eigenheimer variety, and in several different localities 
with Roocle Star, Bravo, and Zeeuwschc Blauwe. In Germany 
several mjwers have succeeded in selecting resistant strains of the 
■degenerating' Industrie variety. There are, liowevcr, limits to 
the efficacy of this method, as has been shown by the repeated 
failure of attempts to cultivate the Eigenheimer and Paul Krugei 
I President] varieties in the sandy soil of the \ een Colony districts. 
Tlie latter variety is fast losing its commercial iinporbance owing o 
the difficulty of growing it on a large scale. For breedm |5 P^^^-p^ses, 
however, it is very valuable, and in a recent series of hybudization 
experiments the best product was obtained from a cross between 

Franscheii and Paul Kruger. n i 

With reference to the trimsroissioii ot the so-callwl dtgcneial 01 
diseases, the author investigated the possibility oi their hewK - , ' 
mitted,mthe absence of potatoes, from weeds or o ei plants, hy 
the following experiment wffiich ho earned out m >-,lnntpd 

He divided each of four potato tubers into six parts P'“‘tea 
them in six plots, one part of each potato in each plot, m ai 
enclosed garden containing no other or feolanacea.^ b - 

the progeny from these developed leaf roll /Jrv- 

diseased plants came from different tubei^^ so '• likely 

lit* “ 

‘'‘Sl.npo.ta.c of ..rif .Ifeiof o« "i', ii'bta' 

theory that the mosaic virus spreads from le p ^ 
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[see this Revieiv, ii. p. 519] is discussed. With early-ripenina 
varieties this method is quite practicable, but in a late-maturinS 
variety, e. g. Paul Kruger, the tubers are too small for digging in 
the middle of June (the critical time for infection). Possibly the 
removal of the foliage would serve the same purpose, since the 
object of early digging is to sever the connexion between the in- 
fected leaves and the tubers. The actual degree of maturity of the 
tubers at the time of digging is a secondary consideration. 

Dorst (J. C.). Aautasting van de Aardappelplaut door Bhizoc- 
tonia solani en haar bestrijding door sublimaat. [The infec- 
tion of the Potato by Rhizocto)ii<i solani and its control by 
corrosive sublimate.] — TijdscKr. oier Plant enziekteHy xxix 6 
pp. 97-106, 1923. ' ’ ’ 

The symptoms and distribution of the Rhlzoctonia disease of 
potatoes, caused by R. solani, are described. The incidence of the 
disease in Holland is stated to be very heavy on the varieties 
Eersteling, Midlothian Early, Schotsche Muis, Gecltjes, Eigenhcimer 
and Zeeuwsche Blau we, but whether this is due to the inherent 
.susceptibility of these varieties or to their continual cultivation on 
infected soil is difficult to determine. The disease is very prevalent 
in Holland on sandy clay soil and on reclaimed pasture land. A 
striking feature of the crops grown in the latter type of soil is the 
tendency to tuber formation above the ground. The application of 
fresh organic manure appears to increase the incidence of the 
disease. 

The eradication of the causal organism from the soil can only be 
gradually accomplished by suitable crop rotation, by the removal 
of weeds and potato refuse, and by seed di.sinfection. The latter 
can be thoroughly effected by immersion for one hour and a half in 
a solution of 1 per cent, corrosive sublimate (0-5 hi. to 1 hi. of pota- 
toes). The temperature of the water used in the solution should 
not be lower than 5° C. or injuries to the tubers may result. Ex- 
cellent results have been obtained in Friesland by disinfection 
with corrosive sublimate, the advantages of which are Ijriefly 
described. 

De Long (W. A). Sulphur and soil acidity.— >S'cw!nb iii, 10, 

pp. 354-3.56, 1923. 

It has been definitely shown that the development of potato 
scab [Actiaomyres scabies] can be controlled by the application of 
sulphur to the soil. In order to determine the requirements for 
optimum results from this method of treatment under Nova Scotia 
conditions, investigations were undertaken at the Truro Agricultural 
College on the effects of the application to infested soil of 300, 400, 
500, and 600 lb. of sulphur per acre. The sulphur was applied at 
three different periods, namely, four weeks before, during, and four 
weeks after planting the potatoes. The inoculated form of sulphur 
[see this Revieiv, i, p. 82] was chiefly used, but for comparative pur- 
poses a series of the same amounts of flowers of sulphur applied at 
the time of planting was included. The experiment recorded in 
this paper was started in boxes in the greenhouses in Januaiy 
192.,, although field experiments are also being carried out. -I he 
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soil in the boxes was fertilized at the rate of 500 Ih. per acre with 
a 4 - 8 ^ mixture composed of nitrate of soda, acid phosphate and 
muriate of potash, hhe sulphur applied was thoromrhlv mixed 
with the top four inches of soil. ® 


The results of monthly determinations of the lime requirements 
showed a marked increase of acidity in all cases where sulphur was 
applied. Up to_ 5001b. the amount of acidity produced increased 
with the quantity or sulphur applied, beyond this amount the 
results were conflicting, an increase of the lime requirement some- 
times being produced and sometimes not. The uiiinoculated form 
produced as much acidity as the inoculated. The maximum lime 
requirement was obtained in every case at the second test, namely 
about eight weeks after the planting of the potato .setts. 

Since the control boxes were treated in all respects similarly to 
the others, except for the absence of sulphur, it appears reasonable 
to conclude that the increase of acidity shown by the increased 
lime requirement was due, directly or indirect!}*, to the application 
of the sulphur. 


The actual increase in lime requirement was found to be largely 
in excess of that expected theoretically, even supposing the whole 
of the sulphur to be oxidized to sulphuric acid. The sulphur may 
have caused the plants to produce more acid, or there may he some 
stimulation of the bacterial population of tlie soil. Of these pos- 
sibilities the second seems to be the most promising and is supported 
by the work of others, although further investigation is necessary 
before the matter can be cleared up, 


Rosa (J. T., Jr.). Spraying Irish Potatoes . — Miswuri Aijrk. 

Ex per. Slat. Bull,, 198, 8 pp., 2 flgs., 1923. 

Spraying potatoes with Bordeaux mixture has not yet become 
general in Missouri, probably owing to the relative scarcity of early 
and late blight \_Alf.er)iaria soktai and Plnjf.oiMIumi infestatifi] in 
the .spring and early summer. In other States experiments have 
.shown that proper spraying with Bordeaux generally incroase.s 
yields even when these di.seases are absent. 

Experiments with the varieties Early Ohio in 1921, and Irish 
Cobbler in 1921 and 1922, at Columbia, are described iu this paper, 
which indicate the beneficial action of such sprays in the preven- 
tion of tipburn and hopperburii. A serious objection to the spray- 
ing of the Early Ohio variety wdth Bordeaux mixture is the 
formation of second growths on the tubers [sec this Eevieiv, ii, p. 
466]. This objection, however, does not apply in the case of Irish 
Cobbler. In 1922 spraying this variety four times, when the 
plants were four to six inches in height, with lead areenate alone 
and with Bordeaux plus lead arsenate, gave increased yields of 21*2 
and 123-6 per cent., respectively, over the control- Leaf hoppers 
became abundant at the end of June, and severe burning appeared 
early in July on the unsprayed plants. The increased yield is 
probably due almost entirely to tuber growth made by the sprayed 
plants after the untreated controls have begun to die. Thus by 
comparatively late (August) a considerably larger crop 
can be obtained from the sprayed plants. 
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Kohler (E.). Ueber den derzeitigen Stand der Erforschnng des 
Kartoffelkrebses. [On the present position of research on 
wart disease of the Potato.] — Arb. BioL Reich sand, fur lAnid- 
mul Forstivirtsch.y xi, 4, pp. S89-313, 2 ph, 1923, 

In this paper the author gives a detailed resume of the present 
knowledge regarding wart disease {Synchytrlu'in eudobiotlcum), in- 
cluding its distribution, life-history, and symptoms, and incidentally 
adds the results of his own investigations of this disease. His 
series of experiments on the development and cytology of the 
oj’ganism, while differing in certain aspects, agreed in the main with 
those obtained 1 > 3 ^ Miss Curtis [see this Revieiv, i, p. 80], The main 
points of difference may be summarized as follows. According to 
the author, the first extrusion of chromatin from the nucleolus into 
the nuclear cavity of prosoral nuclei is effected solely by means of 
the linin network, which stains exactly like the nucleolus. The 
linin network does not become detached from the nucleolus until 
the extrusion of granules of chromatin into the nuclear cavity 
has been affected. In the final stages the linin network is visible 
only as a structure devoid of chromatin (the ‘ amoeboid body ’ of 
Percival), which remains until the division of the primary nucleus, 
or dissolves and becomes dispersed in the nuclear cavity. Both 
resting sporangia and prosori were observed to contain ‘ amoeboid 
bodies In subsequent extrusions the chromatin is exuded drop by 
drop from the nucleolus and absorbed by the linin network of the 
nuclear space. 

According to !Miss Curtis the full complement of nuclei of tlic 
prosorus at the time of cleavage and after mitosis has taken place 
is about 32, but the author observed a considerably larger number. 
As regards the fate of the chromatin immediately after its extrusion 
from the nucleus of the resting sporangium the author differs 
from Miss Curtis. According to him the ehroniidia extruded into the 
protoplasm swell owing to the formation of one or moi'e vacuoles 
which increase considerably in size, and the actual chromiclial 
substance is finally concentrated in a somewhat thin, irregular 
layer at the periphery of the vacuoles. This layer is ruptured by 
the progressive increase of the latter and the chromidial mass 
divided into irregular fragments which are further disintegrated 
into fine granules and are then distributed in the protoplasm. The 
fusion of the zoospores was not observed by the author. 

In 1922 the author carried out an experiment on the resistant 
Citrus potato variety, the results of wdheh showed that the degree 
of infection decreased as the size of the tubers increased. Tubers 
weighing over 40 gm. were not attacked, and even on the smaller 
tubers the warts \vere no larger than a pea, in spite of the presence 
of numerous summer sori. Further observations on the Adorns 
variety, on which the wart^ were also small, indicated that the 
parasite flourishes independently of abnormal cell division in the 
affected tissues. It is highly probable that susceptible varicues 
exert some powerful attraction, the nature of which is obscure, 
which induces tlie zoospore to penetrate the epidermis. Converse y, 
immune varieties appear to owe their freedom from the disease o 
thr absence of this specific attraction. 



By means of pure line selection, immune types of the varieties 
'faunenberg, Wohlgeschmack, and Romaner were obtained 
Further investigations were made on tlie causes which bring 
about immunity, but the results were chiefly negative. Dealing 
first with the colour of the sprouts, the author divided potatoes into 
the three following groups, according to this character. 1. Those 
^,^.it.h green spi'outs (without anthocyanin). .d Those wdth predomin- 
antly reddish-purple anthocyanin (denoting an acid reaction of the 
cell sap), d. Those with predominantly bluish -purple anthocyanin 
(denoting an alkaline reaction of the cell sap). There appeared, 
however, to be no correlation between the potatoes in these various 
<froups and immunity. 

^ It was also ascertained by mean.s of experiments wdth susceptible, 
resistant, and immune varieties that there was no connexion betw'een 
the solanin content of the various organs and susceptibility to, or 
immunity from, the disease. It was thought that the hydrogen- 
ion concentration of the epidermal cells might have an important 
bearing on immunity and susceptibility. In order to test this 
liypothesis it was necessary to hnd an indicator wdicb could be 
absorbed by the living cells. Neutral red w^as found to be tlie only 
colour indicator thus absorbed and it w^as found tliat both suscep- 
tible and immune varieties took on a similar coloration. 

Ret^arding the control of the disease, the autho)* is of the ojhnioii 
that the use of immune varieties is the only practical solution, and 
lists cifht German varieties which are immune, as well as various 
Entrlish and American iramunes. He summarizes very fully the 
evidence at present available on the attempts at sterilizing soil 
infected with the parasite. 

There are numerous references to the woi’k of previous luvesti' 
gators and a bibliography is appended. 


ScHANDER & Richter. Ueber den Nachweis von Danersporen 
von Cbrysopblyctis endobiotica Schilb. (Kartoffelkrebs) in 
der den Kartoffeln anbaftenden Erde. [The detection ot 
resting spores of Cfn'ysopJdyctis endohiotka Schilb. (Potato 
wart disease) in the soil adhering to ?ot(iioes]~Ce}dradhif i>r 
Jinkt.y Ah. 2, Iviii, 19-24, pp. 454-461, 19:23. 

The increasing prevalence of wart disease of potatoes, caused l>y 
the fungus Chrysophlyctis endobiotica eMobiotmini] 

in Germany necessitates the immediate introduction of a method 
whereby the soil particles adhering to potato consignments can be 
rapidly and thoroughly inspected for the presence of the causal 

organism. . , , j iu < 

The results of a preliminary scries of expenments showed that 
direct microscopical examination ot the soil w as no ■ a re la > ' 
method when the proportion of soil to diseased tissue i™"" w'- 
cxccesoenoes was 100 to 1, since spores were easily conoea oy 
the larger particles. The possibility that tlie 
the spores might bo less than that of soil^ partic es o ^ e ■ 
size suggested that if spores and soil partic es were ^ith 

water and stirred, the latter would sink and brm a deposit at the 
bottom of the tube while the spores floated. This proved to be the 
me in a series of tests in which 10 gin. of soil, containing 000 to 
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1,000 spores per gm., were placed in a tube with five times the 
amount of water, the proportion of soil to diseased tissue being loo 
to 1. After one minute the coarser soil particles had settled and 
the liquid above was decanted into a second tube, where it was left 
standing for five minutes. Microscopical examination of the sedi- 
ment in the second tube revealed the presence of resting spores 
The latter were also present in the liquid after 24 hours’ standing- 
they were extracted by centrifuging and added to those in the 
sediment. This was then mixed with a little water and examined 
under the microscope ; it was found that one drop contained lO to 
15 spores, which, surrounded by minute soil particles and cell 
remains, were easily recognizable. The results of further tests 
showed that this method was still reliable when the proportion of 
soil to diseased tissue was 2,0D0 to 1. At this ratio there are 300 
to 500 spores of the fungus per kg. of soil, corresponding to 0*5 gm. 
or 0-5 cc. of warty tissue. 

Suggestions are made regarding the practical application of this 
method to the inspection of potato consignments transported by 
rail or sea. Not only should the potatoes be superficially inspected 
in the vans but a microscopical examination should also be made 
if possible from the soil fallen on the floor of the wagons. In 
doubtful cases about 50 tubers should he removed to the laboratory 
for closer inspection on the lines described above. Should the 
decay of the tuber be due to Phyto^phthom the consignment may 
be released, but if there is any trace of wart disease the potatoes 
must be taken to the nearest distillery or starch factory [ see this 
Revieii\ ii, p. 3361. Attention is drawn to the danger of using 
vans which have been occupied by infected potatoes for the trans- 
port of agricultural implements, live stock, hides, and the like, to 
which the spores of the fungus may easily adhere. Such vans 
should be disinfected with a 3 per cent, solution of cresol sulphuric 
acid and the infected soil and other refuse burnt, buried, or mixed 
with a disinfectant. 

Fetch (T.). A root disease of Hevea (Xylaria thwaitesii 

Cooke.) — Trop, Agrlc., lx, 2, pp. 100-101, 3 pL, 1923. 

In 1921 and 1922 mature Hevea trees were found to be suffering 
from a root disease, apparently caused by a Xylaria, which had 
previously been recorded only once, in 1910, 

On the affected roots the fungus forms black, flat, irregular bands, 
sometimes in a network, and extensive patches or plates. The 
bands, which appear to result from the fusion of small patches 
into a continuous line, are smooth, sometimes longitudinally ridged, 
and white internally. They generally exceed 2 mm. in width 
and are less than 1 mm. in thickness. A root may be partly 
covered with a network of these bands through which the pale 
cortex is visible, whilst the' remainder is concealed under a con- 
tinuous black sheet. 

In the early stages of the disease the wood of the roots does not 
show any v ery marked symptoms. In advanced stages, however, 
the characteristic features of the disease, which are quite distinct 
from those of any other root disease of Hevea, are readily recognis- 
able. Wlieii the root is split longitudinally the central region is 
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moist, but still hard and dark brownish-grey in colour. Outside 
this region the wood is drier and yellow-brown in colour a black 
line sometimes separating the two zone.s. Black lines and ovals 
may be present, but are not a constant feature of the disease, as in 
istulmi. The hardness ot the discoloured wood is noteworthy. 
The inner tissues ot the cortex become brown and friable beim»- 
broken down sometimes into fragments united by fine strands of 
rubber, but the external layer does not show much alteration 

The frnctifi^tions generally appear on the ground near a lateral 
root or the collar of the tree. They occur in clusters, arisintr from 
a basal mass m the soil or at ground level. In some cases three or 
four stout stalks arise from the basal mass and divide above into 
numerous fructifications ; in other cases the fructifications all arise 
from the same level. They are very variable in shape, up to four 
inches m height and one inch in breadth, and ha^'e a litrht brown 
outer layer which usually disappears as they mature,'"leavim>- a 
Mack surface. They are somewhat corky and white internally. 

The appeal an ce of the fructification coincides approximately with 
tlie death of the tree. In all material hitherto found, the fungus 
has not been mature, since the infected trees have naturally not 
been allowed to remain until the fungus matured. The spores and 
perithecia of the fungus are rarely developed in the laboratory, but 
in one case this was successfully accomplished, leaving no doubt 
that the organism was a.Xylarla. 

Ill the first record of this disease the species was referred to as 
A. zeyld'iiicctf but it would appear from an oxamiiuition of the type 
specimens of Ceylon species of Xylarla in the Ivew Herbarium 
that its correct name is A^. thvxukui 


Rixooet. La culture de L’H4vea k la Station agricole de 
Tangambi-Gazi (Province orientale) durant Texercice 1921, 

[The cultivation of Hevea at the agricultural Station of Yan- 
gamhi-Gazi (eastern Province) during 1921.]— Ayriv. 
Congo Beige, xiv, 1, pp. 8-9, 1923. 

Thread disease or streepjeskanker IFhyUgAthora] and mouldy- 
rot [Sphaeronemajimhi'iatiim] of Hevea rubber, of which the first 
named is more common, are very often found in association. The 
damage done in the East Indies by these diseases is considerable, 
but ill the Belgian Congo the dry climate does not encourage their 
development, and eases are not of frequent occurrence. Regular 
applications of 5 per cent, agrisol or brunolinum plantarium 
solutions are made, and affected trees are given a rest. 

Brown bast, though not unknown, has not assumed disquieting 
proportions in the Belgian Congo. At the Station, out of a total of 
^,342 trees, 344 or 14-7 per cent, are more or less affected. No 
treatment has so far been applied, but trees yielding little or no 
latex are given a rest* It is hoped to make a trial with hot tar, 
which has been successful in Java. 

Root diseases are also i’eported, hut have not, as yet, been 
identified. 
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Stevens (H. P.). Effect of mould on a sheet Rubber compounded 
with litharge. — BvdL Rubber Grovjers' Assoc,, v, 6, pp. 34 ^^ 
342, 1923. 

A slight retardation in the rate of cure is always noted with 
sodium silicofiuoride prepared rubber when vulcanizing ^n ordinary 
90-10 test mixing of rubber and sulphur [see this Revieic, ii, p, 
139]. When the minimal proportion of sodium silicofluoride is 
used, namely, 1 in 2,000 of latex, the retardation may not exceed 
5 per cent., but with larger proportions it may amount to 10 or 15 
per cent. 

Vulcanizing tests, using the ordinary rubber sulphur 90-10 
mixing and the same with the addition of 50 parts of litharge, 
liave been made with samples of rubber (1) coagulated with acetic 
acid and (2) coagulated with sodium silicofluoride (1 lb. to 150 galls., 
i, e. 1 in 1,500), soaked for half an hour in a saturation of sodium 
silicofiuoride, drip dried, and smoked as usual. The samples were 
packed in a case exposed to rain for one night. On unpacking the 
case a fortnight later the acetic acid coagulated sheet was found to 
be covered with mould, whereas the sample coagulated with and 
soaked in sodium silicofluoride was clean. 

Tests of the two samples, compounded in one case with sulphur 
only and in the second with litharge, showed that in the former 
case the acetic acid control cured more rapidly than the sodium 
silicofiuoride prepared rubber, while with the addition of litharge 
the reverse was the case. In the case of the litharged samples the 
mouldy condition of the acetic acid prepared sheets probably 
accounts for the low rate of cure as compared with that of the 
sodium silicofluoride sheets. This reversion in the order of the rate 
of cure by the addition of litharge demonstrates the importance of 
its inclusion in the tests until a final decision as to the comparative 
merits of acetic acid and sodium silicofluoride as coagulants is 
reached. 

North (D. S.). The control of Sugar-cane diseases. — Eeprinted 
from Aiistndwm Rurjar Journ., xiv and xv, 46 pp,, 1923. 

This paper is stated to be the first of a series which will embody 
the results of investigations on sugar-cane diseases in Australia 
made since 1907, and also of field measures commenced in 1919 
wdtli a view to controlling these diseases on lines similar to those 
which in Fiji are claimed to have secured such efi'ective control of 
‘ Fiji disease ’ [see this Revieio, i, p. 187, and ii, p. 288] and other 
.sugar-cane diseases that they have caused no serious losses in the 
crops of that Island of recent years. 

In an interesting discussion of the means by which sugar-cane 
disease.s have reached Australia and Fiji, the author [who is 
pathologist to the Colonial Sugar Refining Co.] takes both countries 
together, since the free interchange of varieties between them [the 
Company having large interests in both areas] has led to their 
varieties and diseases being practically identical. Nevertheless, 
though certain diseases have undoubtedly been introduced witi 
interchange of varieties into particular areas, they have rpot a) ways 
succeeded in becoming permanently established there. Fiji disease, 
for instance, has never become e.stablished at any of the Company s 
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mills in Queensland, though it has been long prevalent and highly 
destructive m New South Wales and Fiii while w 

s,u‘chari not been found in New South Wales, though it ocm-s 
throughout Northern Queensland and Fiji. ^ 

Ihe author thinks that Australia has a longer li.st of serious c-ine 
maladies than any other country, liaving been more active than 
most in introducing new varieties and their diseases from all over 
the worl^ None ot the diseases hitherto found is rec^arded as 
endemic, New Guinea, from which many varieties have come, bein^^ 
considered the home of those Australian diseases of ^Yhich the 
origin has hitherto been obscure. There is stated to be definite 
evidence that this IS the case with Fiji disease, while Sclerosnora 
sueckari 'a,T\d the hitherto undescribed ‘ leaf scald’ sp ) 
are also suspected to have come from the same source. Little is 
known of the sugar-cane diseases of New Guinea, and importations 
from that island are held to be exceedingly dangerous. 

3Iuch success has attended the efforts to control diseases by the 
use of resistant varieties, but the latter appear to have been intro- 
duced without due care so that tliey brouglit new diseases with 
diem : each variety was sooner or later attacked in its turn, either 
by a new disease or an old one resuscitated. No universally 
resistant variety has hitherto been discovered ; Badila appears to be 
the nearest approach to a generally resistant cane, but has been 
badly damaged by Fiji disease and gamming in certain areas. 
Furthermore, the use of resistant canes has often entailed a sacrifice 
of yield and quality. Hence the author believes tliat other methods 


of disease control are urgently required in Australia, and be 
advocates those that have been tested and found effective in Fiji. 
Each disease requires a different treatment, but th(>y may he 
grouped to some extent by their salient characters. 

The five most virulent cane diseases of Australia constitute 


a group characterized hy the fact that a diseased cutting will 
always produce a diseased plant. They are gumming (Borlt riam 
vasculamm (Cobb) Greig-Srnith), loaf scald {Bacterium sp.), leaf 
stripe [downy mildew] {Sclerospora so.cchtrt Hiy.), Fiji disease 
[^orthiella saccharl Lyon (Phytamoeba sacckarl- McWhorter}], and 
mosaic disease. Each of these diseases is also highly infectious by 
some aerial (not, so far as is known, soil- borne) means of .spread to 
other canes in the vicinity. Each is caused by a strict pai’asite, 
unable to thrive for long apart from its living host. Each is 
Gncnrable’, that i.s, the infected plant is pennaneritly diseased. 
The main source of infection is undoubtedly the use of diseased 
stools for ‘ seed \ For this group effective control is to be .sought 
in the measures of field sanitation outlined l:)y tlie author. The 
first of these is ‘ seed ’ selection, the aim being to avoid the planting 
of disea.sed setts. With gumming and leaf scald, no field in which 
infection may reasonably be suspected should be used for seed. For 
success in seed selection an exact knowledge of the symptoms is 
required, and much use has also been made of the known factors 
which influence the occurrence of these diseases, such a.s the 
prevalence of Fiji disease on rich land, of leaf stripe on poor, of 
gumming in badly drained areas, of leaf scald on higher, dry land, 
and of mosaic in hilly country. The second measure required is 
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tlie removal of sources of infection by ploughing out badly diseased 
fields after liarvest and by eradicating all the diseased stools in 
milder cases. In widespread outbreaks, as when all the fields of 
a farm have become severely infected, such drastic measures are 
impracticable, and slower methods, such as the introduction of re- 
sistant varieties as an adjunct to seed selection and eradication, must 
be adopted. Other measures, applicable to certain diseases only 
are desirable. Such are the avoidance of knife infection with 
gumming and leaf scald, improved drainage and cultivation, and 
the like. 

In a second group are included red rot (Colletotrkhiim fidcaturn 
Went), root disease of the type said to be caused by sj^ecies of 
Marasmius, and the sclerotial disease of the leaf sheath. Top rot 
[see next abstract], rind disease [Mdancottium saccJiarl Massee) 
and pineapple disease {Thielaviopm pamdoxa (de Seynes) v.' 
Hdhncl) may, perhaps, be added to this group, though the two kst 
apparently only attack parts already dying or dead from other 
causes. These are all considered to be due to weak facultative 
parasites, capable of persisting on rotten cane or in the soil for 
long periods. In soil so contaminated, cane may be severely 
attacked under unfavourable conditions for its growth, such as 
during periods of drought or floods. These diseases are not 
incurable in the sense used above, for a healthy plant may some- 
times develop from an infected sett. With them seed selection and 
the eradication of diseased plants are measures of secondary value ; 
the reduction of soil infection by crop rotation, and the use of 
resistant varieties are more important, while good cultivation, 
manuring, and drainage will also help by promoting a thrifty, even 
growth. 

In the third group a great variety of leaf spots, such as true rust 
[Puccinia kuehnii (Krueger) Butler], eye spot {Cercoa^Xim sacchari 
van Breda) [] Helminthosporium mcchari Butler], and ring spot 
{Leptosphaena sacchari van Breda), are included. The majority of 
these, though conspicuous, are not usually sufficiently harmful to 
warrant special control measures. They mostl}" appear at a 
particular season, such as winter, and disappear later on without 
seriously affecting the cane. Occasionally, however, particular 
varieties have been badly damaged or even killed by certain of 
these diseases, and new varieties have had to be substituted. 

Apart from field control, stringent precautions against the 
distribution of diseases with cane plants sent from one area to 
another are required. The safeguards suggested are : (1) strict 
attention at the forwarding end to ensure that only perfectly 
healthy plants are sent : (2) planting in quarantine under careful 
supervision by a plant pathologist, on receipt, until freedom from 
diseases and pests can be guaranteed; (3) raising new varieties at 
several different centres within the countiy from seed, instead of 
obtaining them from abroad. Within a particular mill district, 
bulk distribution of plants is sometimes necessary to replace 
diseased crops, but this should be carefully controlled by technical 
supervision. Foreign importations should be limited to a few 
varieties of outstanding promise at long intervals, and a quarantine 
of two years should be imposed not only in such cases but usually 
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when plaiits are sent from state to state within Australia, or even 
from one mill district to another unless adjoining and with similai' 
varieties and diseases. The essentials of an effective system of 
quarantining are discussed at some length. 

^ The necessity for such rigid precautions is chiefly due to the fact 
that it is impossible to guarantee freedom from disease at the 
forwarding end. It has been proved in the case of leaf stripe, Fiji 
<lisease, gumming, and leaf scald that the disease may remain latent 
in the growing cane for a long time with no symptoms that can be 
detected. Concrete cases in support of this statement are quoted. 
Mosaic disease was also widely disseminated with cane importations 

before its symptoms were recognized. 

The raising of seedling canes in Australia, where little of this 
nature has hitherto been effected, is discussed and also the testing 
of varieties, special emphasis being laid on the common experience 
that diseases are far more prevalent in variety blocks than else- 
where, and that experiment stations engaged in variety-te.sbing are 
very liable to disseminate diseases. Tiie growing by farmers 
of a number of varieties instead of one or two standard canes is 


An interesting account is given of the application of the above 
considerations to farm practice in the Richmond River district- o1 
New South Wales. Every farm is periodically visited for the 
Tjurnose of assisting the farmer in the selection of liis seed and the 
Jecognition of diseases present in his crop. Advice is given 
re^rarding suitable varieties to be grown and, when required on all 
matters of cultivation, drainage, and the like, affeedmg disease 
control A history of each field is recorded in held plan books whidi 
comprises area, variety, source of seed, incidence of diseases, and 
cultivation data. From this information the progress of dise^i^es 
from year to year can be followed and steps taken to renew the 
stock from safe areas when required. Plot trials are laid out on 
a number of farms, planting, weighing, and the like being conti oiled 
by the Coinpany^s scientific staff, and much information as to 
the resistance of Lease of difierent varieties is thns 

Mosaic and Fiji diseases are proving fairly easy to contiol by 
th — L gamming adl leaf given ti.ub e ^ 

various rea.sons which delayed the talang ot 
Accurate estimates of the losses irom these four “ “ ? “ « 

u.ill district gave over 9 per cent, iii each of the years 19.0 and 
1921, estimated on the cane tonnage. 


XnYOS (H i Top rot of the Sugar-cane. An inquiry into the 
nature and origin of a disease affecting Sngar.ca« m tte 
Herbert Birrer and other districts o. J 

kml Bwrmii of Sii^ar Expermerd D.-J 

Bull, i, 56 pp., 9 pi, 1923. 

The author state.s that this memoir 'va.s ‘‘V 

not previously been printed, though a sumim ^ j PP 

the Quetmland Agrie. Journ., ^xl. PP- • ^ ^ j; 353 

on which it is based was earned out “ ^ t,, have 

appears to have been recorded many , 

caused losses in Queensland as far back as 
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The first external symptom is etiolation of the central shoot of 
unexpanded leaves, whose tips become, at the same time, dry, 
somewhat drooping, and brownish-green. Two or three of the 
expanded leaves nearest this shoot show similar changes, and a 
brown or reddish streak on each side of the midrib may also be 
found on them. Later on the central shoot dies and the expanded 
leaves gradually become more and more affected, until all are 
withered. As this occurs the shoot itself rots at its base and may 
fall over or be easily pulled out from the top of the cane. The 
leaf sheaths belonging to the internal leaves show progressively 
greater destructive changes as the centre of the apical bud is 
approached, when exposed by stripping. These changes are 
greatest at the insertion of the sheath on the stem node, and are 
always more severe than the changes in the corresponding leaf 
blades would suggest. The inner sheaths may be completely rotted, 
those next outside show dark purplish areas extending upward 
from the base and surrounded by red markings, while those farther 
out have only red bands, br lines, continuous at the base but broken 
into spots or blotches, suggestive of splashings from a paint brush, 
hierher up. The apical part of the stem is found, on stripping away 
alf the leaf sheaths, to have markings in continuation of those on 
the sheaths, at first reddish-brown, then brown and collapsed. 
These markings extend down from the node into the internode 
below, and evidently originate in anterior changes in the leaf 
sheaths. 

On sectioning an affected shoot in the earliest stages, before any 
external symptoms are visible, the innermost white leaves, just 
above the apical point of the stem and wholly enclosed within the 
bud, show a purple or brown discoloration on each side of the mid- 
rib. Later on this discoloration reaches the stem through the nodes 
on which the aftected leaves are inserted, these being usually a 
short distance behind the still intact growing point. The upper 
affected internodes of the stem become soft at the same time 
as the inner portion of the central leafy shoot rots, while four or 
five of the next lower internodes show browning of the stem tissues 
with here and there a red fibre, especially at the nodes. The outer 
tissues of the stem, immediately below the nodes, are more deeply 
discoloured than those farther in, corresponding with the brown 
markings in the epidermis already mentioneil. In the lower part 
of the afieeted portion of the stem, only the nodes may be dis- 
coloured. Sometimes even at this stage of the dise^ise, the apex of 
the stem completely rots away, lea\'ing a cavity filled with moist 
brown fragments of disintegrated tissue. This complete rotting ot 
the stem apex normally occurs, however, sorae^^'hat later in the 
course of the attack, and forms a cavity bounded Ly the bases of 
the leaf sheaths, and containing a strongly smelling mass of decayed 
tissue. Longitudinal fissures may penetrate the softer tissues still 
farther down, and at times nothing but the rind and bundles is lelt 
in the internodes. The decay may progress down to the base o 
the cane or be arrested at some point higher up. The discoloration 
referred to above, both in the inner sheaths and in the tissues o 
the stem, originates, according to the author, 
the vascular bundles. There is no gum fiux in the atteci 
tissues. 
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Quite similar ehanees allowing for the diftrences in size and 
difteven lation, may be found in the tiller-buds below son 
especially after ratoomng These may be rotted even when st 11 
surrounded by a normal bud sheath. 

At the same time that the main shoot is checked in crowth l.v 
the onset of top rot. the dormant buds at many of the nodes oivn- 
down commence to sprout. In many cases these shoots deve op 
into canes. Sometimes the apical point of the main shoot escapes 
damage until such time as the disease lower down is ehecS 
it then continues to grow and a normal cane may be nroducsl 
except for certain markings in the leaves or in a few nodes 
Unless the growing point becomes involved, recovery takes 
place- 

The attack develops irregularly in the cane .stool, often affcctin.^ 
only some of the shoots and these not necessarily in the order of' 
their development, though the primary .shoots are most eomraonlv 
the nrst to be attacked. 


The varieties most affected were Rappoe (Rose Bamboo), tlie 
chief cane cultivated on tlie Herbert River, and Striped Sin^j-anoiv 
Meerah and white Bamboo (Loiizier) were also susceptible. ^ Nu 
disease was seen in Lahaina, Violet, or Cheribon. ^ 

Top rot is usually most virulent in March in cane nine or ten 
months old, but can attack much younger plants. There is no 
evidence that it arises from the use of diseased cuttings for plant- 
ing, and seed selection does not appear to be a satisfacl;oiy method 
of control. Cuttings from diseased stools may produce healthy 
plants, and in some cases diseased plant cane appears to have o-iveii 
a healthy ratoon crop. There is some evidence of spread to adjacent 
plants in the field, and also, though less satisfactory, of persistence 
of the infection in the soil of certain areas. Soil conditions do 
not greatly affect its incidence, though it was more common on 
sandy soils; virgin soils are not immune, wliile rich manuring 
appears to have favoured the disease. Low-lying areas were 
most commonly affected in 1903. The author believes that a low 
rainfall during the early part of the growing period of the crop 
(May to October), followed by excessive rain in January, predisposes 
to attack. 


No organism to which the disease could be attributed was found 
in the innermost sheaths of the apical hud— the first to show 
symptoms of attack. Later on secondary organisms, fungi and 
bacteria, attack the disorganized tissues and cause the foul-smelliug 
wet rot already mentioned. The author believes that the early 
symptoms found at the tip of the shoot result from chemical changes 
induced by a pathological condition of the roots of affected plants. 
The lateral roots were found to bo softened and decayed from the 
tip back towards the main roots, and tlie latter were more or 
less decayed in their turn. In the early stages of this decay the 
normal white colour is replaced by a purple tinge. Cases were 
J^een in which the decay had been axrested and new healthy roots 
had developed. This corresponded with recovery of the diseased 
shoots. 


The root decay is believed to be due to the attack of a parasitic 
fungus, which is briefly described and figured, but not named. It 
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is suggested that it is possibly identical with an organism found 
by Kamerling occasionally in the * Wortelrot ' disease of sugar-cane 
in Java. Various other organisms were found in the aflected roots 
but no inoculation experiments with pure cultures appear to have 
been carried out with any of them. 

Treatment is not discussed, except for the suggestion that the 
growing of resistant varieties may lead to control of the disease. 
Early planted cane is stated to escape injury from top rot in many 
cases. 

CoERT (J. H.). Wortelrot in SE 28 in Eediri. [Root rot in 
EK 28 in Kediri.] — Medeil. Proefstat. Java SwiJ^riiid, 7 
pp. 291-307, 1923, 

The results of recent experiments on the effect of differe]^ 
periods of rotation on the control of root rot in the sugar-cane 
variety EK 28 [sec this Revteii\ ii, p. 526] showed that this trouble 
was more prevalent in biennial than in triennial crop rotation 
(1042 as against 342 per cent.) The extreme limit of the period 
of non-occupation of the land by cane in biennial rotation is \7\ 
months as compared with 29-| months in triennial rotation. With 
late maturing varieties, however, the period of non-occupation in 
triennial rotation is only 18 months, this approximating closely to 
the extreme limit in biennial rotation. The probability of root rot 
is therefore greater in EK 28 when grown after late maturing 
varieties, such as DI 52. Hence also the liability of EK 28, itself 
a late ripening variety, to root rot when grown for many years in 
succession on the same ground. In one experiment the percentage 
of root rot in EK 28 immediately following the same variety was 
7-17, as compared with 3-13 after other varieties. 

Under Kediri conditions the incidence of root rot in EK .28 on 
red laterite soils is very slight. 

Erandes (E. W.) & Klapha.\k (P. J.). Cultivated and wild hosts 
of Sugar-cane or Grass mosaic. — Joavn, Agric. Res., xxiv, 3. 
pp. 247-261, 4 pL, 1923. 

The results of inoculation experiments, the technique of which is 
described, carried out from 1919 to 1921 on over forty species of 
cultivated and wild grasses proved the following thirteen to be 
susceptible to the disease known as sugar-cane mosaic, but which 
should be more properly termed grass mosaic : sugar-cane {Sac- 
charum officinariim), maize (Zea mays), sorghum (Holctus sorghv/in), 
pearl millet {Pennisetiim glauam), eulalia (Miscanthiis sinensU), 
wild sugar-cane {Saccharum luirenga), bull grass (Paspalnm hsciu- 
num), crab grass (tSy atJterisma sanguinalis), yellow and giant foxtail 
{Chaetochloa hitcscens and C\ magna)^ barn-yard grass {Rckinochloa 
emsgalli)i Panumn dkhotomijiorum, and Brachiaria platyphyWf. 

The virus was artificially tmnsmitted in one series of inoculationf^. 
one half to two ccs. of cell sap (obtained by squeezing young stalks 
in a powerful press under mineral oil) being injected near the growing 
point by Leur all-glass hypodermic syringes. In one instance 
the virus was passed tliroiigh a rather coarse Berkefeld filter, but 
was still virulent in 75 per cent, of cases. In other experiments 
the virus was shaken with various disinfectants before injection; 
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none of the inoculations being successful except on one plant in 
a senes of four m which the virus was trLted with^nT„ 7 
Virulent virus, kept for 24 hours, was found to be unable to 

From these experiments it appears that the virus of m-ass mosaic 
is less stable than that of other similar diseases, notably tolr 7o 

SS -"" "* ™"” *'"8 « 

The insects used in the insect transmission series of experiments 
Aphis maulu, Kdla similis, and Dmec,dacepha%,u)lli,>es 
only the first of which was proved to act as a carrier of mosaic ’ 

Certain varieties of sugar-ca,ne belonging to the slender North 
Indian type (which includes Uba, Kavangire. and others) formerly 
regarded as immune, were found to be susceptible to mosaic but 
the disease attacked them in such a mild form as to be scarcelv 
noticeable. ' ^ 


In the course of the experiments a method of transferring aphids 
from one plant to another was developed by which small bits of 
infected leaves covered with aphids were clipped off and tied to 
healthy plants. Controls (a) with similar infected portions with 
the aphids removed and {h) with healthy leaves covered with non- 
virulent aphids were necessary. 

Ihe result of tests in Southern Georgia for resistance to mosaic 
of forty varieties of maize planted in close proximity to infected 
Louisiana Purple sugar-cane plants showed that of the tw^enty-three 
infected, the northern and western varieties were mucli less liable 
to attack than the southern ones. This is believed to be due to the 
subnormal development of the former, which frequently induces 
resistance to experimental infection, rather than to any inherent 
immunity. It was shown by data on the yield of seventeen 
varieties of southern field maize that mosaic caused a reduction in 
weight ranging from 0-4 to 50-6 per cent. 

Field observations in Georgia indicate that natural infection of 
sorghum (especially the Honey and Sugar Drip varieties), pearl 
millet, crab grass, bull grass, giant foxtail, and Brachiarui is wide- 
spread near affected cane in the sugar-cane belt. 

The results of experiments to determine the possibility of seed 
transmission of mosaic were negative. This supports the con- 
clusions of various authorities in Java, who found that sugar-cane 
seedlings from mosaic parents remain healthy unless infected from 
external sources. It appears, therefore, that the virus is not trans- 
missible by the seed. 


Paqunatitan (C.). The occurrence of teleutospores in Kemileia 
vastatrix B. & Br. — Trop. Agric., Ix, 2> p. 128, 1923. 

^ In order to obtain information on the occurrence of teleutospores 
of Ilemileia vastatrix in Ceylon, periodic observations of Coffea 
(irabica, C. robnsta and C. lihericxi were made at Peradeniya between 
May 1921 and April 1922. Teleutospores were found in every 
month except August and October 1921 and April 1922, their 
absence presumably being due to the development of new foliage 
in August and April and to the heavy rains in October. No 
definite statement can be made regarding the reasons for the 
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occurrence of the teleutospores except that it is dependent on 
climatic conditions. 

On 1st February 1922 a sinf^le teleutospore of Hemileia canthu 
was observed on Canthium campamUaJuin. This had produced 
a proraycelium in the sorus. The teleutospore was much smaller 
and the promyceliuni more slender and brighter in colour, than in 
H. vastatnx. 

Ito (S.). Uromyces of Japan. — Jou r a. Coll. Agrk., Hokkaido Imp. 
Univ. {Sa^yporo, Japan) xi, 4. pp. 211-287, 3 pL, 1922. fRec'd 
1923]. 

The author gives a complete list of the species of Uromyces and 
Fileolaria recognized in the Japanese flora, fifty-six of the former 
genus, and three of the latter. Nineteen are endemics, twenty- 
three occur also in America, and twenty-three in Europe. There 
are eight new records for Japan, nine species, before recorded, are 
excluded from the flora, six are now recognized as synonyms, and 
three do not belong to these genera at all. The single new species 
C. viciae-unijugae is allied to U. heimerUanus P. Magn., but is 
distinguished by the thicker wall of both the uredo- and teleuto- 
spores. The species are arranged according to the natural orders 
of their host plants, and where required, a key is given for the 
species occurring in each order. Under each species are given all 
references to its literature, a full synonymy, localities with dates 
and collectors’ names, and its world distribution. The work closes 
w'ith a list of the accepted fungi and a host index, 

M ayor (E.). Etude experimentale d'Uredinees heteroiques. [Ex- 
perimental investigation of lieteroecious Uredineae.]— 
Xeiuhdtel. Scl. jS\d., pp. 67-78, 1923. 

The first part of this paper deals with Hi/alos 2 )ora poly^mlii' 
dryopterklis (Moug. A Nestl) P. Magnus, the uredo- and teleuto-spore 
stages of which occur on Dryopteris linnaeana and D. robertiamt 
respectively. This fungus is very widely distributed throughout 
Europe and has also been reported from the United State.s. Its 
life- history, however, was hitherto incomplete!}' known as the host 
of the pycnidial and aecidial .stages had not been discovered. 

In June 1919, at Perrenx [Sa6ne-et-Loire] the author observed 
aecidia on the three-year-old needles of Abies pedlnafa seedlings 
growing among ferns which in the previous year had been severely 
infected by H. pobjpodjl-dryopteridis. Subsequent observations 
showed that the pycnidia of the fungus developed only on two- 
year-old needles and the aecidia on three-year-old ones. In 3Iay 
1920, teleutospore.s were collected on D. Uniuteana growing near 
the Ahks affected in 1919. Four seedlings of A. pectiMita were 
inoculated with these teleutospores the same day and developed 
the typical symptoms of infection in April 1921, numerous pycnidia 
being present on the needles. Repeated attempts to secure the 
development of aecidia gave negative results. 

In May 1922 aecidia were collected on Abies pectinata growing 
on the site mentioned above and inoculated into very young fromh 
of Lb linnaeana and D. robertiana. Those of the latter withere 
ahuost immediately, while D. linHaeana remained healthy unti 
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Jnne, when the first uredospores appeared. The teleiitosnmvs 
developed in the spring of 19^3. The fungus therefoi^ require 
a mimmuni period of four years to complete its life-evcle Ue 
pycnidia and aecidia of H. polytMln-dryopteridis are ve rv 
inconspicuous and infection never takes place on a lar<.e scale 
(Vliieh accounts for these stages having been so loim- overlooked 


FLEiiOFF (B. K.). K pHToaorHn UstUago avenae Pers. no gaHHUM 
KyJibTypH m vitro. [Contribution to the cytology of UstihHm 
aveme Fers. based on cultures in vitro],— Tnun<, Mm, Phytu^ 
pcdh. Sec, Russian Bot, Soc,, I, Trans. Moscow firv/iz/nn 
36, 1 pi., 1923. 


After a brief review of the work done by other investigators in 
the study of the Uatilaginaceae, the authoi- describes his culture 
experiments 'in vitro by which he established the existence of two 
races of Ustihigo avenae differing from each other in tlte irermina- 
tiou of their spores. Both races were collected on unnamed sriecies 
of cultivated oats, the first in the province of Vladimir, and the 
second in the vicinity of Moscow. 

In water and weak nutritive media the spores of Ijoth races 
produced promycelia with typical clamp-connexions and a small 
number of sporidia, which fused together (conjugated) aiid gave 
rise to a mycelium, but in a more concentrated inediiiin (gelatine S 
per cent., KH.^PO^ 0-05 per cent., MgSO^ 0-02 per cent, glucose 
a per cent., Liebig’s extract 1 per cent.) the differences were clearly 
apparent. The germinating spores of race i produced a large 
number of conidia which were never seen to fu.se togetlier or to 
gi\'e rise to mycelium : in a few days the whole surface of the agar 
wa.s covered with comparatively large colonies of budiling conidia. 
On transfen'ing such colonies into a liquid medium (the formula of 
which is given) tlie fungus continued its budding. After 6 to 7 
(lays the conidia began to increase in size, became rounded and 
finally formed chlamydosporcs. which germinated on attaining 
maturity. These chlamydospores diffcreii from those produced in 
nature by their thicker walls and by their larger size (some being 
about twice as large). The mycelium of race I, pi'oduced in a weak 
nutritive medium as desci'ibed above and then transferred to a more 


concentrated one, immediatelj" began to produce sporidia which 
multiplied by budding and never fused together. Race 2, however, 
on the same concentrated medium and under similar conditions, 
produces conidia which after 4 to 5 days give rise to a mycelium. 
The same occurs in a liquid medium, the growth of tlie mycelium 
being like that ordinarily found in smuts. About a fortnight after 
their development in the liquid medium, the unicellular hyphae 
start to branch after developing transverse septa, while a few of 
them begin to swell and to break up into separate cells, with 
thickened, brown walls, wliicli are finally transformed into spores, 
Ihe formation of spores is, however, considerably less abundant 
than in race 1, and they much more resemble the natural spores 
l>oth by their size and the structure of their walls. In germinating 
these spores produce a promyceliuin with typical clamp-connexions. 

^Vith regard to the C 3 dology of U. avenae the author determined 
that the spores of this fungus obtained ni Vitro are formed from a 
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uninucleate cell without any preliminary nuclear fusion, and that the 
mycelium on which the spores are borne is uninucleate throughout 
all the stages of its development. On the other hand a binueleate 
mycelium develops in those cases ‘in which there is either a fusion 
of two cells of the promycelium or of two conidia, and a similar 
condition may arise at times by the simple division of the nucleus 
in a conidium developing into mycelium. The reduced type of 
sexuality already known to exist in the smuts can thus, he points 
out, be still further reduced in culture. 

Smith (J. H.). On the apical growth of fungal hyphae. — Ann. of 
Bot.^ xxxvii, 146, pp. 341-343, 1923. 

An account is given of detailed observations regarding the 
gi’owth of fungal hyphae, the tests being undertaken by the author 
in order to check the generally ticcepted statement in text-books 
that the growth of hyphae is apical. The fungi tested were species 
of Phytophthora, Aspergillnii, PeiiicMmiin, Pyroiiema, Rhizoctoni'i 
lUdzopits, Botrytis, and Fusarimi. Spores, or fragments of 
mycelium were sown on clear prune agar poured on cover*slips, 
which were then inverted over Van Tieghem cells and the prepara- 
tions incubated at 24° to 25° C. After germination, when the 
hyphae had reached a convenient size, the lengths of the segments 
already formed were measured, at varying intervals of time, over 
a period of from five to fifty- six hours. Where septa were absent 
or difficult to distinguish, the intervals between successive branches 
were determined. 

The experiments have demonstrated that growth takes place at 
the tip and that no appreciable elongation occurs in any other part 
of the hypha. In view of the wide range of genera tested, this 
would appear to be the general rule for fungi and may be con- 
trasted with the growth of filamentous bacteria, in which each of 
the segments expands at the same rate, and of algae, in which both 
apical and intercalary growth occurs. 

Beeij Enumeration des champignons signal^s au Congo Beige. 

[List of fungi recorded in the Belgian Congo.] — Bull. Jard. 
Bot. de i’Ptat (Bruxelles), viii, 1 pp. 67-101, 1925. 

The mycological flora of the Belgian Congo is still very little 
known. So far only 593 species have been recorded, distributed 
among about 326 genera and 42 families. The author, in this paper, 
after a short introduction, gives a list of all records of Belgian 
Congo fungi, arranged according to their orders ; the reference to 
the work in which each species was first described and the reference 
in Saccardo's Sylloge are supplied in each case. The habitat is noted 
in many instances, and those species represented in the Congo 
Herbarium in Brussels are indicated. 

D.^ Camara (E. de S.). Minutissimum mycoflorae suhaidium Sancti 
Thomensis Insulae. I. Mycetes. [A small contribution to 
the fungus flora of St. Thomas Island. I. Mycetes.]. Reprinted 
from Anais do InsL de Agron., 3 pp., 2 ph, Coimbra, 1923. 

Eight species of microfungi are recorded, of which two are new, 
namely, Calospora Iheohrorme, in the cortex of Theob'oma cacofi, 
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which differs principally from C. bahieims Speg., in its smaller 
ascospores (35 to 45 by 7*5 to 10 and in its asci always coii- 
iaming 3 spores, and Macro'phoma mcotiame found on the stems of 
Skotktm taham'm. 

(JOCTIXHO (A, X. P.). Florae mycologicae Insulae St, Thomae 
(Sinu Guincensi) contributio. [Contribution to the ni)'cologieal 
flora of the Island of St. Thomas (Gulf of Guinea).] Reprinted 
from Anais do Inst, de Agron., 26 pp., 3 pL, Coimbra, 1922. 

This paper gives a list of 76 fungi (of which 74 are Rasidio- 
inycetes) collected by the author in the Island of St. Thomas during 
1920 wliile he was engaged in pathological work. References to 
the literature, the hosts, localities, and a short Latin description 
are appended to each species. The author describes and figures ten 
new species, of whicli three are wood -inhabiting Polypores. 

The following Poiyporaceae are recorded: on Theohromo. cacao; 
Porin ferruginosa, imnes 'peciinaius, Polyponis zotudis, Tmmetes 
(fihbosa, T, sprncei, ? T. sepAmn (Rav.) Berk., and T. sanguineum: 
on Cocos niicifera ; Foines ochrolaccatus, F, mxdtiplivatus, F. 
apphonitas, Polystictus occklentalis, P. sangidneus, and Teumetes 
ohienAs: and on Elaeis giiincensis; Fomes applnnahis and F. 

Pruit and Vegetable Quarantine, Ifotice of Quarantine No. 56, 
with. Regulations. — Dept, of Agric. Fed. Eort. Board, 
August 1923, 

Under this quarantine order, coming into etfeet on ist November 
1923, and framed with the purpose of preventing the introduction 
into the United States of certain injurious in.sects, including^ fruit 
and melon flies {Trypetklac), the importation into the United 
States is forbidden of fresh fruits and \ egetalfles (i. e. the edible, 
more or leSvS succulent, portions of food plants in the raw or un- 
processed state, such as bananas, oranges, grapefruit, pineapples, 
tomatoes, peppers, lettuce, &c.) from abroad and of plants or 
portions of plants (i. e. leaves, twigs, or other portions of plants, or 
plant litter or rubbish as distinguished from clean fruits and 
vec^etables or other commercial articles) used as packing rnatenal-s 
in 'connexion with shipments of such fruits and vegetables, the 
whole subject to the exceptions mentioned below. All special 
quarantines and other ordei'S hitherto in force restricting the entry 
of fruits and vegetables remain in full effect, with the exception o 
Quarantine No. 49 with regulations, on account of the citrus blacK 
flv, which is superseded by this Quarantine. 

‘'The following is a compendium of the most important regulations 

appended to the order : i 4. 

All imiKirtation of fruit and vegetables must be fi'ee Irorn piaiits 
or portions of plants, as deflned above. Dried, cured, 01 processei 
fruits and vegetables, including dried products, cured figs, a es, 
and raisins, &c., nuts, and dry beans, peas, &c., may be ^^npor e ^ 
without permit or other compliance with these regulations.^ , ^ 
to the restrictions now in force or which may herca ei 
inulgated as to certain countries and districts, the io owing 
may be imported from all countries under permit and on compliance 
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with these regulations; bananas, pineapples, lemons, sour limes 
and grapes of the European or Vinifera type. Subject to the same 
restrictions, any vegetables may be imported from any country 
under permit and on compliance with these regulations, at such 
ports as shall be authorized in the permits, cm presentation of 
evidence satisfactory to the United States Department of Agri. 
culture that such vegetables are free fronj^ infestation with 
dangerous insects, including fruit flies (Tryp^Mae), and that their 
importation will not be the means of bringing such pests to tlie 
United States, 

In addition, the following exceptions are authorized for the 
countries concerned : > 

Commonwealth of Australia — States of Victoria, South Australia 
and Tasmania. Upon compliance with these regulations and under 
such additional conditions and safeguards as may be prescribed in 
the permits, all fruits and vegetables from these three States will 
be permitted entry at Seattle, Wash., and Portland, Oreg., and at 
such other ports as may be specified in the pennits. 

Japan: Upon compliance with the regulations under Quarantine 
No. 28, oranges of the mandarin class, including satsuma and 
tangerine varieties, may be imported from Japan through the port 
of Seattle and such other northern ports as may be certified in the 
permits. 

Mexico and Central America : Avocados or alligator pears may 
be imported from Mexico and Central America upon compliance 
wdth the restrictions of the order of 2rth February 1914. Irish 
potatoes may be imported from IMexico upon compliance witli the 
regulations of the order of 22nd December 1913. 

Chile and Argentina: Upon compliance with these regulations 
fruits and vegetables, other than those already exempted in the 
first paragraph of the compendium above, may be imported from 
Chile and Argentina under such conditions and through such 
northern ports as designated in the permits. 

West Indies : Upon compliance with these regulations all citrus 
fruits from the West Indies may be permitted entry at New York 
and at such other ports as designated in the permits, 

Jamaica: Entry of pineapples from Jamaica is restricted to the 
port of New York or such other northern ports as specified in the 
permits. 

Canada: Fruits and vegetables grown in the Dominion of 
Canada may be imported from Canada free of any restrictions 
under these regulations. 

Application foi’ permits to import fruits or vegetables aiithorizeJ 
in these regulations is to be made to the Federal Horticultural 
Board in advance of the proposed shipments, stating the country or 
locality of origin of the produce, the port of first arrival, and the. 
name and address of the importer in the United States to whom 
the permit should be sent. If through no fault of the importer 
a shipment should arrive before the permit is received, _ the gootb 
will be field in customs custody at the port of first arrival, at the 
risk and expense of the importer, for a period not exceeding - 
da vs. A separate permit must be obtained for shipments trom 
each country and for each port of first arrival in the United States. 
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The permits of importation are issued 
of which is supplied to the applicant for 
officer at the port of first arrival 


in quadruplicate, one copy 
presentation to the customs 


All importations of fruits or vegetables are subject as a con- 

fit’ll- " disinfection, or both, atX 

.X X" u >,'-«i“ired by the inspector of 
the pef^irtment of ^gr.cu Iture and shall be subject to re-inspection 
at destination, at the option of that Department. Should any 
shipment be found m intected with fruit Hies or other dan.rerous 
pests that in the judgment of the inspector of the Department of 
Agriculture it cannot be cleaned by di.sinfection or treatment or to 
contain leaves, twigs, or other portions of plants as packini; or 
otherwise, the whole shipment may be refused entry. All char.^es 
tor storage, cartage, and labour incident to inspection and disin- 
fection other than the services of the inspector, shall be paid by 
the importer. ^ ^ 


Wart Disease of Potatoes Order of 1923.— Min Aaric 
XXX, 4, pp. 363-366, 19.23. ^ ’ 

The main features of tiie Wart Disea.se of Potatoes Order of 
1523, which revokes all previously existing Orders on the subject, 
may be summarized as follows. The appearance of the disease on 
any land in England and Wales must immediately be reported to 
the Ministry of Agriculture. Potatoes vi.sibly affected with ^vart 
disease [Synchyimim endobioticum] must not be offered for sale. 
The only potatoes allowed to be planted on land known to have 
been infected at any time by wart disease are those stocks of 
approved immune varieties which have been inspected while 
<rrowing and officially certified as true to type. 

The following areas are declared by the Order to be infected. 
The whole of Wales, the counties of Monmoutli, Cheshire, and 
Staffordshire, the county of Lancashire south of the Kibble, 
together with Preston and Fulwood, North Salop, Birmingham, 
and Sutton Coldfield, and certain parishes in the counties of 
AVorcester and Derby. No potatoes grown in an infected area 
may be removed or consigned to any place in England and Wales 
which is not in an infected area. This does not apply to ' ware ' 
potatoes of approved immune varieties. All potatoes planted or 
sold for planting must be officially certified either as having been 
grown on land free from wart disease, or as having been inspected 
and found to be free from the disease, or as being of an approved 
immune variety true to type. When potatoes are sold for planting 
the seller must furnish the buyer vvith the nuinlxr of tlie relative 
certificate. Potatoes grown outsivde Great Britain and Ireland 
must not be sold for planting in England and Wales except under 
a licence from the Ministry. The arrangements in connexion with 
the issue of certificates are explained (a charge of 28. 6d. per acre 
being made when an inspection is required), and the restrictions 
governing the sale of Scotch and Irish ‘ ware ’ potatoes enumerated. 

Aa Act to regulate the sale of Insecticides, Fungicides, Vermin 
Destroyers, and Weed Destroyers ; and for other purposes. 

Queensland, 20th August, 1923. 

Under the present Act any person in Queensland manufacturing 
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or dealing in insecticides, fungicides, vermin or weed destroyers 
(called in brief in the Act ‘ Pest destroyers ’) must, within 30 days 
of the passing of this Act or of setting up in such trade, whichever 
is the later date, and thereafter in each following year on or before 
the 31st January, give notice in writing in the prescribed form to 
the Under Secretary of the Department of Agriculture and Stock 
in Brisbane, of his name and place of business, the distinctive name 
of every pest destroyer he then sells or proposes to sell during the 
current year, and the places where the same can be purchased from 
him. Additional notice is also required to be given of each new 
pest destroyer or of any alteration in the constituents of those 
already registered, before commencing to deal in such new or 
altered pest destroyers. 

Every notice is to be accompanied by : the fees prescribed (5s, 
for each pest dcvstroyer to be registered and 2?^. 6d for each of those 
already registered for the current year, the constituents of which are 
altered as above); a fair average sample for analysis of each pest 
destroyer mentioned ; a statutory declaration by the dealer statin^ 
the distinctive name of each pest destroyer, that each sample is 
a fair average sample of the pest destroyer it represents and is not 
substantially different from the pest destroyer which th^ dealer will 
supply throughout the year under its distinctive name, the con- 
stituents of each pest destroyer, the constituents thereof which 
are claimed to be active constituents, the percentage in which each 
constituent is contained therein and what percentage of each con- 
stituent is contained in that part of the pest destroyer which is 
soluble in cold water, the net weight which shall be contained in 
each respective package when sold ; a specimen copy of the invoice 
relating to each such pest destroyer ; and a specimen copy of the 
prescribed label to be affixed to each package. Each such label is 
to show: the distinctive name of the pest destroyer; the net 
weight contained in the package ; a statement of the active con- 
stituents; all directions, if any, for the use of the pest destroyer; 
the name and address of the wholesale dealer ; and such other 
matters as may be prescribed. 

A label as prescribed above is to be affixed, on or before delivery 
to the buyer, on each package of pest destroyer. Every dealer 
who sells any pest destroyer of a greater value than 5^?. must 
also sign and give to the buyer an invoice showing : the name 
and address of the dealer; the net weight of the pest destroyer 
supplied, with the name thereof ; a warranty, the wording of which 
is given, that the constituents of the pest destroyer so sold, and the 
percentage in which each constituent is contained therein and in 
that part thereof which is soluble in cold water, accurately 
correspond with the constituents and percentages stated in the 
statutory declaration supplied as above. Every buyer shall be 
entitled, on complying with the regulations, to submit a sample or 
a pest destroyer bought by him to an official analyst for analysis, 
and to receive a certificate of the results of such analysis. ^ 

Other sections of the Act deal with the appointment and dutie.^ 
of inspectors, penalties, and other details regarding the administra- 
tion of the Act. 
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Abaca, see Musa textilis. 

Abies grandis, Echinodoniiuni iinclonum, 
Fomes annosus^ and F. pitiicola on, in 
U.S.A., 531. 

— pectinata, Hyalopsora polypodii-drijoptc- 
ridis on, in France, 5S6. 

, Peridermium elatinum on, in Britain, 

430. 

— spp., Peridermium elatinum on, 431. 
(See also Fir), 

Acacia, Armillaria fuscipes on, in Ceylon, ■ 
205. 

— , CercosporeUa tkeae on, in Ceylon, 294. 

— , Fomes appJanatus on, in Ceylon, 295. 

— . — r/mosMs on, in S. Africa, 142. 

— , Itpez destruens on, in Ceylon, 295. 

— mollissima, Polyporus lucidus on, in S. 
Africa, 142. 

— — , Trametes ohstmatiis on, in S. Africa, 
142. 

Acer. Rhytisma acerinum on, in U.S.A., 
481. 

— , Torula Ugniperdain wood of, inU.S.A., 
34. 

— pseudoplatamis, see Sycamore. 

— sacckarinmn, Gijtospora chrysospmna on, 
in Canada, 9G. 

Ackorion gallinue, physiology and toxic 
action of, 410. 

— q%iuickeanum, physiology and toxic 
action of, 410. 

— schocnleinii, physiology and toxic action 
of, 410. 

Acokanfhera veneia, infection of cats witli 
amoebae from latex of, 230. 

Acrosfalagmus, growth of, in calcium ni- 
trate solution, 553. 

— glaucus and A. sacchari on rotted , 
sugar-cane setts in Argentina, 339. 

Acrotlieciiim on bulrush millet and maize 
in India, 259. 

Actinomyces on beet in Nonvay, 203. 

— bolts, physiology of, 410. 

— chromogenusj see A. scabies. 

— scabie.? on beet in Czech o-Slovakia, 466. 

on potato, control by green manur- 
ing in Britain, 208, 519 ; by sulpliur 
in British Columbia, 519 ; in Nova 
Scotia, 572 ; in U.S.A., 109; effect of 
hydrogen-ion concentration on, 85, 
520; manuring experiments agaiiist, 
510 ; occurrence in Bermuda, 306; in 
Britain, 138, 208, 519 ; in British 
Columbia, 519 ; in Canada, 26, 465 ; 
in Dutch E. Indies, 8, 423 ; in Ne- 
braska, 386; in N. S. Wales, 354 ; re- 
lation of soil temperature to, 137, 
520 ; ‘solbar’ against, 132; toxicity 
of s-.lphur to, 460, ' 


Addia acuminata, infection of, by Pseudo- 
monas savasianoi, 12. 

Aecidium cinnamomi on Cinnamomum inm 
in Java, 297. ’ 

Aegerita wcbberi parasitic on white tlv in 
Florida, 369. 

Aeginetia indica on sugar-cane in the 
Pliilippines, 109. 

Agaricus citri on citrus in Spain 405. 

Agave cantuki, CoUeloirichuni agaves ou ia 
the Pliilippines, 108. ’ 

— zapupe, Colleiolrichum agaves on, in the 
Pliilippines, 108. 

Aglaospora aculeata on tea in Ceylon 294 

Agropyron, Puccinia glumarum on, iti 
California, 392, 

— repens, Bacterium corona/acicns var. atro- 
pwpureum on, in U.S.A., 357, 

, biologj" of Claviceps sclerotia on, 1 1-5. 

, Septoria agropyri on, in U.S.A., 356. 

— tenerum, Usiilago on, in Canada, 253. 

Albizzia amara, Polyporus lucidus on, in S. 

Africa, 142. 

— fastigiata. Pdlijporus lucidus on, in S 
Africa, 142. 

— mohiccana, BoUpodiplodia theohromae on, 
in Uganda, 157. 

Aleurobius farime infesting fungus cul- 
tures, 325. 

Alfalfa, see Lucerne. 

Alkali causes bright speck disease of 
oats in Norway, 202 ; in relation to 
Backrium malxaeearion in Arizona, 154. 

Allescheria boydii on man in Texas, 226, 

Allium ascalonicum, see Shallot. 

— cepa, see Onion. 

— porrum, see Leek. 

— sativum, see Garlic. 

Almond [Pimnus amygdalus), Bacterhm 
cerasi on, in California, 393. 

— , Exoascws deformans on, in New Zea- 
land, 373. 

— , i^ccinia pnmi-spinosae on, in New 
Zealand, 320. 

Alnus viridis, ectotrophic mveorrhiza of, 
283. 

Aloe arhorescens, Polyporus sanguineus on, in 

S, Africa, 142. 

— marlothii, Polyporus sanguineus on, in 
S. Africa, 142. 

Alopccurxis myosuroides, biology of Claxi- 
ceps sclerotia on, 115. 

Alternaria on broccoli in U.S.A., 301. 

— on citrus in California, 641. 

— on cucumber in California, 152. 

— on dates in Arizona, 154, 

— on lemons in California, 393. 

-— ou orange in N. S. Wales, 354. 

— ou rice in U.8.A., 335. 
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[JHemuria] ou sugar-beet in Korea, 524. 

— airans, on oowpeas and soy-beans in 
Arizona, 250. 

__ brassicae on cabbage in Trinidad, 335. 

var. citri, biometrics of, 891. 

— citri on citrus in California, 543. 

— — on oranges in U.S.A., 214, 309. 

— oleracca on broccoli, cabbages, and 
cauliflowers in California, 302. 

— radicina on carrots in U.S.A., 5. 

_ solanif factors influencing spore ger- 
mination of, 516. 

^ — on potato in Bermuda, 306, 886 ; 
in Canada, 26; in Dutch E. Indies’ 
422 ; in Missouri, 573; in Morocco. 
54 ; in Nebraska, 386 ; in New Jersey 
109. 

— — on tomato in Dutch E. Indies, 
422 ; in Germany, 201. 

_ — ou various Solanaceao in Dutch E. 
Indies, 422. 

— fenuis ou timl)er in U.S.A., 185, 186. 

Amaranthiis retroflexii.3, cucumber mosaic 

transmissible to, 513. 

Amelanchier asintica, Gijmnosimangimn 
idetae on, in -Japan, 238. 

— canadensis, Bacillus a7nylQwnf.3 on, 163. 

Ammonia as a cause of staling in fungus 

cultures, 330. 

Amoeba causing Fiji disease of sugar- 
cane, 234. 

Ainoeba laciucae in latex of lettuce, 177. 

Amoebae from plant latex, inoculation 
of cats with, 230 ; inoculation of mice 
with, 229, 424. 

— in latex of Apocynaceae, Asclepia- 
daceae, Urticaceae, and fig, 177 ; of 
Euphorbias, 176,229. 

— of human dysentery, action of plant 
latex on, 523. 

Amylase, influence of acidity on, of 
Aspergillus niger, 23, 24 ; production by 
Aspergillus niger, 331 ; in spores cf 
Rhizopus, 419. 

AwKardmm occidentale, Fiisarium udum on, 
in Uganda, 163. 

Ananas sativus, see Pineapple, 

Andropogou sorghum, see Sorgliuiii. 

saccharatus, Rhizocionia ferrugena on, 

in Barbados, 261, 

Anonone, aecidial stage of Puccima prunl- 
spmosae on, in New Zealand, 320. 

Angelica, Protomyces 7nacrosporus on, 242. 

Animals transmitting plant disejises, 
561. 

Antirrhiiiim, Fusarium lidum on, in 
Uganda, 103. 

— , Verticillhmi albO'atrim can infect in 
Britain, 150. 

Aphammyces laevis on beet in Germany, 
200. 

— magnusi causing disease of crayfish in 
Germany, 410. 

Aphids, Bacillus amylovorus can live in 
honey dew of, 153. 

— , Cladosporium aphidis may control, 413. 

— , transmission of cucumber mosaic by, 
513 ; of hop mosaic by, 382 ; of sugar- 
cane mosaic by, 34 ; of tomato mosaic 
by, 40 ; of potato leaf roll by, 291 ; of 


u':s.A:'b'y, 387 '■» 

Aphis adusta, see A. inaidis. 

34, 236; m Porto Rico, 390- trans- 

^36, 241, 381, 390, 524, 585. 

— rubiphila, transmission of raspberry 
mosaic, and leaf curl disease by, 548. 

saccJiari, possible transmission ..f 
sugar-cane mosaic by, 237, 33!) 

Aphm graveolens, see Celery. ’ 

Aplanobactn- dissimidans on tomato. 347 . 

— r^iichigane^ise on tomato, 246, 347. 

“■ rhizQdonia on lettuce in Ohio, 445. 
Apocynaceae, amoebae in latex of, 177 • 

action of latex of, on protozoa, ob ’ 
Apoplexy of the vine in France. 326, 
437, o28. 

Aposflns fodida, Pinfowyces krentbensis on, 


Aposphaeria jnma stated to be same as 
Ceratosto^nella pini, 342. 
pulvisada on Salix alba in Holland, 94. 

— seimlla on citrus in Spain, 405. 

Apple {Pyrus inalus), ArmilUtria vidka on, 

in Canada, 304 ; in S. Australia, 3.53. 

, Bacillus amyluxonis on, in Canada, 
304; in Montana, 125, 439; in New 
Zealand, 273 ; in Ohio, 505; in 
b.S.A., 163 ; varietal resi.stance to, 
in U.S.A., 125, 

— . hitter pit of, 164. 

— blotch in N, S, Wales, 354. 

— , Boiryiis on, in storage in New Zealand, 
123. 


— , brown bark spot of, in U.S.A. , 221. 
— , brown heart of, 124. 

— , chlorosis of, in S. Africa, 3-53. 

— , Coniothecium chomaiosponnn on, in 
Queensland, 122 ; in S. Africa, 271 ; 
in S. Australia, 292. 

— , cool storage troubles of, in Australia, 
124 ; in New Zealand, 123, 316 ; in 
U.S A., 455. 


Corticiion sabnonicolor on, in Mauritius, 
203. 


■ diseases, control of, in Illinois, 453 ; 
in Ohio, 505 ; in U.S.A., 225. 

•, flesh collapse of, in New Zealand, 
317. 

-, Fwsarmm putrefucieris on, in Switzer- 
land, 302. 

-, — willko^mnii on, in Denmark, 218 ; 
in Oregon, 90, 206, 

Fusicladiu.m dendrUictm on, seeFeidiu ia 
inaefpialis. 

■ , Gloeosporiwn maUcoyticison, in Queens- 
land, 123. 

-, Glomey-dla on, in storage, 123. 

— c/ijgiwiaia on, in Illinois, 454 ; in 
New York, 540; in Ohio, 505. 

Gymrmporangiim on, carried by 
junipers, 563. 

— juniperi-nrginianac on, in New 
York, 546 ; in Pennsylvania, 445. 

— yaynadae on, in Japan, 237. 

-, internal browning of, in U.S.A., 268. 

leaf edge disease of, in Denmark, 
488. 



600 


GENERAL INDEX 


[Apple], Le^ptothyrium x)orfii on, control in 
Connecticut, 220 ; in Ohio, 505 ; in S. 
Africa, 536 ; injury caused by, in S. 
Africa, 536, 

— mildew, see Podospka&ra Uucoixklia and 
P. oxyacantJm, 

— , Myxcsporium corticolum on, in England, 
209. 

— , Isedria coccima on, in Oregon, 90 ; 
differences between galligena and, 
90. 

— , — galligtna on, in Britain, 318 ; in 
the Crimea, 172 ; in Oregon, 206 ; 
differences between N, coccinea and, 
90 ; FidsarmmuJiZifeommu', conidialstage 
of, 90, 218 ; Kenfuri'a inaequalis aids 
infection by, 318, 

— , yto/abraea malicorticis on, in Oregon, 
206. 

— , Nummularia discreta on, in Illinois, 
270. 

— , oiled wraps for storage of, 68. 

— j Penicillium on, in New Zealand, 123. 

— , — ezpansiim on stored, in U.S.A., 
456. 

— , — glaucum on, In Denmark, 218, 

— , Phacidiella discolor on stored, in 
Switzerland, 273. 

— , Phoma stage of Cmiothecium chemato- 
sporum on, in Queensland, 123. 

— , Phoma pomi on, in Ohio, 442, 505. 

— , Phornopsis mali on, in Califoi'nia, 
393. 

— , Pkyllosticta briardi on, in Astrakhan, 
535. 

— , — solitaria on, in Illinois, 454 ; in 
Indiana, 455 ; in Ohio, 442, 505 ; in 
Pennsylvania, 444. 

— ■, Physalospora cydoniae on, control in 
Connecticut, 220 ; in Illinois, 454 ; 
in Ohio, 505 ; in Pennsylvania, 444 ; 
occurrence in Astrakhan, 536. 

— , Phijtophthora cactomm on, in U.S.A., 
433. 

— , — syringae on, in Ireland, 182. 

— , Podo^haera leucofricha on, control in 
Germany, 121,131,220, 223, 269; occur- 
rence in Britain, 209 ; in Germany, 
201, 220, 223, 269; in Italy, 294; 
varietal resistance to, in Germany, 
120. 

— , — oxyacanthae on, in Tasmania, 305 ; 
probably in Italy, 294, 

— scab, see Ventiiria inae.qualis, 

— scald, distinct disease from brown 
heart, 124 ; occurrence in New Zealand, 
123; use of oiled wraps to pievent, in 
U.S A., 455 ; varietal susceptibility to, 
in U.S.A., 456. 

— , Schizopkyllum commune on, in S, 
Africa, 271 ; in U.S. A., 90. 

— , Sc^erofOwa cinerea f, mali cin, *in 
England, 547. 

— , — fructigma on, in N. S. Wales, 120. 

— , SekroHum on, in S. Africa, 110, 

— , sour sap of, in N. S. Wales, 353. 

— , Sphaeropsi$ malontm on, see Physalo- 
spora cydoniae, 

— , spray injury to, in Denmark, 488. 

— , S.^rcam purpureim on, in Britain, 


209 ; in New Zealand, 68 ; in g. 
Africa, 451, 

[Apple], Venturia inaequalis on, ascospore 
ejection in, 122 ; associated with 
Nedria gaUigena in Britain, 818 j eon* 
trol in Arkansas, 440 ; in Britain, 376 • 
in Canada, 266, 304 ; in Connecticut' 
220 ; in Germany, 169 ; in Illinois' 
453 ; in Michigan, 71, 371 ; in Mon- 
tana, 439 ; in New Hampshire, 281 • 
in N. S.Wales, 553 : in New York, 506 ' 
in New Zealand, 121 ; in Ohio, 442* 
505 ; in Wisconsin, 257, 492 ; occur- 
rence in Arkansas, 440 ; in Astrakhan 
207, 535 ; in Canada, 255, 304 ; ia 
Connecticut, 220 ; in the Crimea, 172 ■ 
in Germany, 169; in Massachusetts,' 
440 ; in Michigan, 871 ; in Montana^ 
439 ; in New Hampshire, 281 \ in 
N. S. Wales, 353 ; in New Zealand 
121, 122, 1*:3; in Ohio, 442, 505; in 
Wisconsin, 257, 492 ; spreads in cool 
storage, 123; toxic action of sulphur 
on, 281 ; varietal susceptibility to, in 
Massachusetts, 440. 

Apricot {Pni.n'iis aryneniaca), Ba£iUusa 7 nylo- 
mms on, in U S.A., 163. 

Bacterium cerasi on, in California, 393. 
— , chlorosis of, in S. Africa, 353. 

— , Exoascus deformans on, in New Zea- 
land, 373. 

— , Ganoderma sessile on, in Argentina, 17, 
— , gummosis of, in France, 119, 

— , leaf edge disease of, in Denmark, 
488. 

— , Puccinia pruni-spinosae on, in New 
Zealand, 320. 

— , Schizophyllum commune on, in S. Africa, 

271. 

— , Sekrotinia fitictigena on, in N. S. 
Wales, 120, 

— , Sieretim purpureum on, in New Zea- 
land, 68 ; in S. Africa, 451, 452. 

— y Japanese], see Prttn«s ynume. 

Arachis kypogaeay see Groundnut. 

Arbutus unedo, stem tumours of, 136. 
Areca palm {Areca catechu'' y Phytophtlma 

arecae on, in Mysore, 22, 563. 

Arenaria, MelampsoreUa caryophyUaceanm 
on, 431. 

Armillaria on cinchona in Dutch E, 
Indies, 9. 

— on tea in Dutch E. Indies, 9. 

— fuscipes on Acacia and tea in Ceylon, 
295. 

— meUeay biology of, 431. 

■ , enzymes of, 284. 

— — on apple in Canada, 304 ; in S, 
Australia, 353. 

on birch in the Pyrenees, 431. 

— — on cherry in U.S.A., 481. 

-on chestnuts in the Pyrenees, 431. 

— — on citrus in N. S. Wales, 354. 

on coffee in Uganda, 409. 

— — on conifers in U.S.A. , 631, 

— — on cork oaks in the Pyrenees, 431. 

on fruit trees in U.S A., 481. 

.on oaks in U.S.A., 481. 

on pears, varieties resistant to, m 

1 California, 394, 
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wUea] on Pinus in$igni$ in S. 

*" Australia, 298, 

on Piwws maritima in France, i31. 

— — on ra-spbeny in U.S.A., 278. 
^rrhtuaUierum elaiiuSf biology of Claviceps 

selerotia on, 115. 

Arsenates, fungicidal value of, 168, 169. 
ArtocAi'ivaceae, action of latex of, on 
protozoa, 628. 

A^•^o^^^rpwa inctsa, see Bread-fruit. 
Mchersonia ateurodes parasitic on scale 
insects, 369, 

parasitic on various insects, 
in Florida, 369, 

— Jlavocitrina parasitic on white fly in 
Florida, 369. 

— (urtinctfa parasitic on scalo insects 
and white fly in Florida, 369. 

Asclepiadaceae, action of latex of, on 
protozoa, 523, 

Asckpsias^ amoebae in latex of, 177. 

— , cucumber mosaic transmitted from, 
in U.S.A., lOG 

— si/riacfi, cucumber mo.saic transmis- 
sible to, 512, 

Ascoc/i!/f« hoUshcmseri, see Sri^/onosporopsii' 
hoiimsis. 

— citrulUm identical witii A. tacu’inis, 
342. 

— ciicumis, notes on, 342. 

— gossypu on cotton in Arkansas, 215, 
441. 

— • hjcajitmci on tomato in Denmark, 448; 
ill Germany, 201. 

— indonia identical with A. mcumis, 342. 

— pisi on bean in Now Zealand, 505. 
on peas in Denmark, 487 ; in 

New Zealand, 505. 

on lucerne in Norway, 202. 

— — on Inpin in New Zealand, 505. 

on vetch in New Zealand, 505. 

Ash (Z'miimo;), infection of, by Pseudo- 

iiianas samsUoioi, 12. 

— , mosaic disease of, in England, 489. 

— , Septobdskliutn bogor tense on, in Java, 
145. 

— , Torula Ugniperda on, in U.S.A., 34. 
Aspen (Popi(/its freimila), Fttms igniarins 
on, in Utah, 97. 

Aspcigillus. hyphal growth of, 5 SB. 

— on timber in U.S.A,, 185, 

— luchuemis on leather, 244. 

— nijer, diastase of, 330. 

, influence of acidity on amylase of, 

23, 24. 

— ", nutrient requirements of, 82. 

on figs in California, 130. 

on timber in U.S.A., 186, 

— repens, action of temperature and CO^ 
on, 25. 

dsfer, Colmporium on, in U.S,A,, 349, 

— , Phyte^hthora omnivora on, in Switzer- 
hind, §03. 

stem blight of, in Canada, 255, 

— wiit in N. S. Wales, 354. 

Asiett'ocysds mlids, Chytridiaceons fungus 

allied to, on various plants in Italy. 
173. 

AumbasicUum, fungus on vine resem- 
bling, in N, S, Wales, 354, 


[Aimhsrnml systematic position of, 

— ri/iVon vine in Australia, 152 -'in 

Prance, 153. ' 

Amiciftariu aurkuh^Jvdae on tea in India, 
«4S. ’ 

— mesenfcrica, ash ajialvsis of, 281. 

Arena sativa, see Oats. 

arermna on. in 

Wisconsin, 159. 

Avocado pear [yirsea gratisshnaX die-back 
of, in Hawaii, 321. 

— ", 0ifhiA?» on, in Bermuda, 306. 

Bacillus awjhhacter associated with rot- 
ting of potato, ‘)1. 

" flWi/ioronfs, biology of, 452 ; control 
of, in New Zealand, 274; (Iksomin.a- 
tion of,_ 125, 274, 453; heats of, i«3 ; 
legislation against, in Australia, 395; 
in New Zealand. 144, 274 ; Occurrence 
in British Columbia, 395; in New 
York, 546 ; in New Zealand, 273. 

on apple in Canada, 304 ; in 

Montana, 125, 489; in New Ze.nland, 
273 ; in Ohio, 505; varietal reristaDCO 
to, in Montana, 125. 

on pear, control of, in California, 

125, 894, 546; iu New Zealand, 273; 
in U.S.A., 274; disseminated by bees, 
125 ; occurrence in Canada, 304 ; in 
New Zealand, 273 ; in U.S.A., 125, 
163, 274, 394, 546; v.arietal resistance 
to. in Californi.'i, 126; in Montana, 
125; in U.S.A,, 274,394. 

on quince in Montana, 125; iu 

U.S.A., 163. 

1 Pi/rns caKeii/rtna, F. serotiiUi, ami 

r. ussurknsis resistant to. 125, 274, 
275. 

— aroidtae on tomato in Virginia, sprays 
against, 346, 

— alrosepticus on potato, biology and 
morphology of, 85; causes rolling of 
the leaf in Franco, 568; occurrence in 
Canada, 26, 332. 465; in Denmark, 
488 ; in Dutch E. Indies, 423 ; in 
Germany, 200 ; in Manitolm, 424 ; in 
Nebraska, 386; in Norway, 202. 

— on swedes and other roots in 
Germany, 200. 

— mro'orcras on cabbage in Bermuda, 
306 ; iu Trinidad, 335. 

^ — on tomato in England, 347. 

on turnip in Bermuda, 300 ; in 

Norway, 203. 

on violet in England, 119. 

pathogenic to frogs, 446. 

— coh in relation to bud rot of coco-nut 
in Cuba, 268. 

— croci on saffron crocus in Japan, 
427. 

F, F, and JIaridus causing top rot ol 
sugar-cane- in Argentina, 338. 

— lacerans on s'vecles and other roots in 
Germany, 200, 

— laihijri, Bmchm rndminus probably 
transmits to broad beans, 100. 

— — on broad bean and sweet pea in 
F>nsland, 90. 

0 
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[Boc iUiis Uithyril on tomato, control, 100, 
430 ; occurrence in Denmark, 246 ; in 
England, 99, 347 ; in New Zealand, 430 ; 
in Pennsylyania, 443 j seed dissemina- 
tion of, 443. 

— 7n(Kulicola on tobacco in Switzerland, 
803 

— meseniericua associated with Phoma 
jtrrarisH on tomato, 91. 

— mycoidea, Chennes transmits, 561, 

— mlliae on parsley in the Philippines, 
445. 

— 'phyiopMhcrus, see B, atroaepti(Ms. 

— pstudczoogloeae on tobacco in Dutch E. 
Indies, 9. 

— SQ^miiaaprus, see B. atroseptkus. 

— .spo>rgfiosus on cherry in Germany, 
■201. 

— spp. in top rot of sugar-cane in 
Argentina, 338. 

— iracheiphilus on watermelon in U.S.A., 
■280. 

Bai.teria causing tumours of Sequoia 
aempervirens in France, 95. 

— . effect of, on raw and textile cotton, 
544. 

— normally present in roots of Pbanero- 
giims, 327. 

— on diseased elms in Holland, 2. 

— on diseased maize in U.S.A. , 106. 

— /protection of stored fruit against, 
67. 

— ti’ansported in soil by nematodes, 
561. 

Bacterial disease of bean in Switzerland, 
303. 

of cannas in Ceylon, 7. 

• of cherry in Holland, 53. 

— — of cucumber in Germany, 201. 
of lettuce in Arizona, 154 j in 

Switzerland, 803 ; in Texas, 256. 

of peas in Switzerland, 303. 

of pepper in Dutch E. Indies, 

S8. 

of prickly pear in Australia and 

Florida, 397. 

— — of tomato in Switzerland, 303. 

— diseases of Philippine plants, 444. 

. — — of tomato in Pennsylvania, 443. 

— fixation of nitrogen in leaves of 
Kubiaceae, 418. 

— ring disea-se of potato in Dutch 
E. Indies, 422; in India, 333; in 
Norway, 202. 

— rot of cotton bolls in S. India, 367. 
of maize in Arkansas, 441. 

of potato in Canada, 465. 

of sugar-cane setts in Argentina, 

339. 

— spot of cabbage 'suspected) in Holland, 
54. 

of chilli pepper in Geojgia, J96, 

197. 

Bacterium causing leaf-scald of sugar- 
cane in Australia, 579. 

— angulatum^ action on various sugars, 
158. 

on tobacco, control in Virginia, 

245 ; dissemination, 245, 476 ; occur- 
re’" 36 in the Transvaal, 477 ; in 


Virginia, 244 ; soil infection with 
476. ’ 

[Bacterium] aptatum on sugar-beet in 
Korea, 524. 

— araliaronts on ginseng in Korea, 602. 

— campestrcy see Paeudomonaa campeafris. 
•>— cerasi on stone fruits in California 

393. 

— cittarefaciens, see B, citriputeale. 

— citriputeale, B. citrarejaciens identical 
with, 392. 

on citrus in California, 392, 643. 

on Quercus icialezenii in California 

393. 

— coronafaciens on oats (suspected) in 
Britain, 208, 401. 

var. airopurpureum on brome grass 

oats, and Agrcpyron repens in U.SA 
357. 

— destructans, see Pseudomortas deslnicfans. 

— erodii on pelargonium, 371, 

— exiiiosum on tomato in Denmark, 246 • 
in Pennsylvania, 444. 

— • fflycineum, action on various sugars 
158. 

— - kibisci on Hibiscus in Japau, 413. 

— lacrymans on cucumber, 152, 196. 

— malvacearum on cotton in the Philip- 
pines, 445 ; relation to alkali in Ari- 
zona, 154 ; seed disinfection against, 
in Arizona, 154, 217. 

— mori on mulberry in S. Australia, 292. 

— olivae on olives in Italy, 322. 

— panaxi on ginseng in Korea, 502. 

— pelarffonii on pelargonium in U.S.A. 
370. 

— pliaseoli, see Pseudomonas phaseoli 

— radicicola, galls caused by, 378. 

— savastanoi, see Pseudomonas saras^anoi. 

— sojae action on various sugars, 158. 

— solanacearum on Chrysanthemum core- 
narium in the Philippines, 262. 

— — on eggplant in the Philippines, 
261, 262, 445. 

on groundnut in Dutch E. Indies, 

9, 351. 

on Ifibiscus camiabinus in Sumatra, 

314. 

— — on Zantana aculeaia in Sumatra, 
346. 

, Jtfimosa invisa highlj' resistant to, 

in Sumatra, 295, 346. 

— — on potato in Dutch E. Indies, 8, 
423 ; in India, 333. 

on soy-beans in Dutch E. Indies, 10. 

on S/ac/ti/^arp/^e^a vidica in Sumatra, 

36. 

on tobacco in Dutch E. Indies, 8 ; 

in Florida, 474 ; in the Philippines, 
109, 261, 445 ; in Sumatra, 35, 295, 
314. 

on tomato in Norway, 203 ; in 

Pennsylvania, 444 ; in the Philip- 
pines, 261, 445 ; in Sumatra, 35. 

on wild hosts in Sumatra, 346, ^ 

— iahacum action on various sugars, 168. 
on tobacco, 476; control, 38, 39, 

345, 474, 476 ; occurrence in Carolina, 

473 ; in Connecticut, 37 ; in Florida, 

474 j in Massachusetts, 440 ; in S. 
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Africa, 37, 476; in Virginia, 245- in 
Wisconsin, 345 ; viability of, 38, 40 
[Bacterium] tumefaciens, appositional 
growth in galls caused by, 55. 

, differentiation from P^^tdomonas 
savastanoif 12. 

, effect of X-rays on, 494. 

, fasciatioii of cabbage, castor 

nasturtium, pelargonium, and tobacco 
produced by, 10. 

, gall-formation by, 55, 378 306 

494. » j , 
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Hol- 

— lielmintkospomim on, in Holland, 53. 

, on, in AustrLa, 538 : in 

^00 -Tn^v ^e^any, 161, 1G9, 

of 53 ?i ; I>erithe<.S 

509 Vii’ '?V 399, 416, 

ckosiom: 


, induced resistance of C7^rysan^Ac- 

ruum and rose to, 355. 

in New York, 546. 

, legislation against, in Washine- 

toii, 278. ® 

on marguerites in Denmark, 488. 

on raspberry in Illinois, 219; in 

Washington, 278 ; in Wisconsin, 493. 

on sugar-beet in Korea, 524. 

on vine in France, 532. 

, varietal resistance of Pr?mas to in 

California, 394. ’ 

— vascidarum on sugar-cane, control by 

drainage in Queensland, 428 ; occur- 
rence in Australia, 140, 354 579 • 

varietal resistance to, 140, 579.^ * 

— viynae on cowpea in Indiana, 485. 
Biiioud or white disease of date palm in 

Algeria, 328. 

Bujra, see Fennisetum fz/phoicleiim. 
naii:ernphoma saccftnn on sugar-cane in the 
Philippines, 109. 

Banana (Masa sapientum\ buncliy top of 
in N. S. Wales, 131, 354, 872. ' 

— , Fiisarium cubense on, in Panama, 321 ; 
jn the Philippines, 108 ; in St. Lucia' 
261 ; in the West Indies, 217. (Sec 
also Panama disease of). 

— , Oloeosporium musamm on, in the 
Philippines, 279. 

— , heart rot of, in the Philippines, 
108. 

— . Panama disease of, 108, 131, 217, 
261,321, 354, 372. 

^.■Fkoma musae on, in tlie Philippines, 
108. 

Pseudomonas miisac in relation to 
Panama disease of, 217. 

— wilt in Java and the West Indies, 
217 ; in Panama, 321. (See also 
Panama disease of). 

Bin-berry (Berheris) eradication, arsenite 
and salt formulae for, 399 ; effeets on 
Paa-im’d graminis in Denmark, 199, 
487, 499 ; in U.S.A , 106, 399, 439 ; in 
Western Europe, 499 ; legislation for, 
in Denmark, 199; in U.S.A., 106. 

. Puednia graminis on, in Australia, 
307 ; in Canada, 303 ; in Denmark, 
199, 487 ; in Europe, 499. 

B:irley {Hordeum\ bright speck disease 
cf- in Denmark, 488. 

~ ^rysiphe graminis on, in Denmark, 
487. 

^^*^^S®J‘-print disease of, in Norway, 

— , Fnsarium on, in Denmark, 487. 

— hordeanm on, in Morocco, 54. 


— > — onjsae on, in Japan, 321. 

— , — sahi-iua on, in California, 61. 

, — /m-s on, in Germany, 200. (See 
also Pleospora teres), ' 

, Leptosphaeria on, in Denmark, 487. 

— , mycorrbiza of, in Italy. 172, 17.3. 

— , OpkiobUus on, in Denmark, 487. ' 
Pkospora graminea, see P. trickosUma. 

^ ^.res on, in Denmark, 487. (See 
a. so nelminthosporium Ceres':, 

— incimioma on, in Denmark, 487 ■ 
on germinated grain of, in Holland,' 
•> , rIso JIch^itHthospoi'luht grawi-^ 

neum). 

can infect, 

, Bhynckosporium secalis on. in Canada, 
304; varietal resistance to. in Cali- 
fornia, 392, 

— seed steeps in Gennany, 511. 

— , Septoria joasserwi on,‘ in Italy and 
U.S.A., 356. 

— , spot necrosis of, in Norway, 202. 

— , Tijphula graminis on, in Germany. 58. 

— , Ustilago hordei on, chemotherapoutical 
studies of, 551, 553 ; control in Ger- 
man}-, 161, 170; in Sweden, 19; in 
U.S.A., 458; in Wales, 400; effect of 
ultraviolet and X-rays on, 324 ; occur- 
rence in Denmark, 487 ; in Germany, 
161 ; in Sweden, 19. 

— , — icnda on, control in Austria, 538 ; 
in Germany, 400 ; in U.S.A., 458 ; 
effect of ultraviolet and X-rays on, 
324 ; influence of fertilizers on, in 
Germany, 504. 

Basidioinycctous fungus destroying 
asphalt shingles, 187. 

Bdsisp'jiium yulki.rum in cultures from 
maize, dewberry, and wheat, 296. 

on tomato in California, 296. 

Basswood {TlUa a}nfir!c>i/>u), B/ruUt Ugoi- 
picrda on, in U.S.A., 34. 

Bean, Ascochgla bultsfumseri on, see Sin- 
gonosporopsis hortensls. 

— , — pisi on, in New Zealand, 505. 

— , bacterial disease of, in Switzerland, 
303. 

— , Biuieriuin phaseoJi on, see Pseudoimaos 
phtiseok. 

— , BuciUus hdkiiri on broad, in Britain, 
99. 

— , Botnjtis on broad, affected by Bacillm 
hdkgri in England, 100. 

— , Cercosp' tza fuhte on broad, 342. 

— , 0>itek>tTichum lindemuihUuium on, con- 
trol with uspulun, 20 ; occurrence in 
Bermuda, 306; in Trinidad, 335. 
(See also Ghmerella lltidemnihianum). 
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[Bean], effect of Bordeaux mixture on 
ciilorophyll of, 323. 

— , Erysiphe poJyijcni on, in Bermuda, 
30G ; use of ‘ Pra ’ sulphur against, in 
Oennany, 171. 

— , GhmereHa UndemuthUotum on, in Den- 
mark, 488. 

— , Isariopsis griseola on, in Holland, 
54. 

— (Lima), see Pkaseofus lunn^ufi, 

— mosaic in Norway. 203 ; yu'otozoa 
associated with, in U.S.A.. 227, 514 ; 
transmission of, by Macrvsiphwn solan i- 

M'G '7. 

— Pseudomonas phaseoli on, in Bermuda. 
308; in Norway, 203; in the Philip- 
pines, 445. 

— , Rhisodokia on, in Trinidad, 335. 

— , Sderothda Uberiiam on, in Bermuda, 
306. 

— , slime bodies in relation to mosaic of, 
514, 515. 

, Stogonosporopsis horlensts on, in Nor- 
way, 203. 

— , stimulating effect of Bordeaux mix- 
ture on, 507. 

— , Uromytes fahae on, in Morocco. 54. 

Bcauveria densa [Isaria chrma) on cock- 
chafers in France, 412. 

— glohxdifera. see Spoiofridwm ghhuViJerum. 

Beech {Fagxis sylTaiica), Mycelium radicis 

fagi in niycorrhiza of, in Germany, 
463. 

Beet {Beta vulgaris]^ Adinomyces on. in 
Norway. 203. 

— ^ — scabies on, in Czecho-Slo^akia. 
466. 

— , Alter karia on, in Korea, 524 

— , Aphaacmyces laevis on, in Gennaiiv. 
200. 

— , Baderium aptahm on, in Korea, 524. 

— , — (hstrudam on, .see PsevAortiQrias de- 
sirudans. 

— , — iumefackns on, in Korea, 524, 

— bright speck disease of, in Denmark, 
488. 

— . Cercospora heticola on, in Japan, 485 : 
in Korea, 524 ; in Morocco, 54 ; seed 
borne di.ssemination of, IQS; vitality 
of, 485. 

— , Colletotrichum vmniivrmn on (suspected , 
in Korea, 524. 

— , Cortirinm solani on, in Denmark, 487 ; 
in Korea, 524. 

— , effect of seed disinfectants on, in 
Brunswick, 224, 510; in Hungary. 
18. 

— mosaic in Britain, 208 ; in Denmark, 
487. 

— , Oidium on, in France, 101. 

— , Peromsptyra schachHi on. in Denmark. 
487, 563; in Germany. 485; in Hol- 
land, 53; overwinters in host tissue^. 
185 ; spread of, 484. 

— , Pkovia on. in Bavaria, 510 ; in U.S. A. , 
89. 

— hdaf' on. control in Germany, 224 ; 
in Korea, 524; disseminated on seed, 
198, 524; heart nd attributed to, 466, 
484 ; occurrence in Czecho-Slovakiu, 


466 ; in Denmark 487 ; in Germany 
200,224; in Korea, 524. ■’ 

[Beet], Physanm. cineremn on, in Korea 
524. 

— , Pseudomonas desfrudans on, in Korea 
524. 

— , Pythium de Baryanmn on, in Denmark 
487 ; in Germany, 200, 224. ’ 

— , Rhisoctonia on, in Korea, 524. 

— , — violncea on, in Czecho-Slovakia 
467 ; in Holland, 53. ’ 

— root rot caused by soil conditions in 
Czccho-SIovakia, 466. 

— , Sderotium rol/sii on, in Korea, 524. 

— , Septobasidium mompa on, in Korea 
624. ' ’ 

— , Umnyces hetae on, in Morocco, 51. 

— (wild), Peronospora sckacktii and Uro- 
myces betas on, in Denmark, 563. 

Berbtris, see Barberry. 

Berseem ^ Trifolhm aZe.rarf^fnmfw), 
iion against importation of, in India 
240. 

Beta maritbm, Oidium on, in Fr.uice 
101. ’ 

— ruZ^aris, see Beet and Mangold, 
Betvla, see Birch. 

•Bios’, action on yeast of, 284. 

Bircli {Bdula alba), ‘Wisa’ disease nj'. 
in Finland, 349. 

— , Armillarki melha on, in the Pyremes 
431. 

Bitter pit of apple, cause of, 164. 
Blackberry {Rubus , eastern blue stem 
disease of. in U.S. A., 129. 

— mos.'uc in New York, 352. 

• Boixat ’ disease of garlic in Spain, lOl. 
Boldus cryptaruw. see F<mts cnjptorvM. 

— ekfjans forms larch mycorrhiza in 
Sweden, 77, 78. 

Boraginace.ie, specialization of ErydpP 
Itoxridida on, ISO 

Bordeaux mixture causing second growth 
of potato tubers in Missouri, 466. 

— . — , effect of, on the chlorophyll of 
the bean, 323, 

— — ^ stimulatory action of, 507. 

— oil emulsion for control <4 citrus 
diseases, 204, 206, 363, 364, 367, 539. 

Bolryodiplodio. theobroviae on. AIbi~.:ia ni'liiC' 
oiiHi. in Uganda, 157. 

on cacao in Trinidad, 110, 

on sugar c-ane in Cuba, 525. 

on tea in India, fungicides against, 

343, 344. (See also Thyridorm Uird<‘). 
Botrytis^ apical growth of hyphaa of, 
588. 

— on apple in store in New Zealand, 
123. 

— on l)road bean affected by Bmltm 
lathyri in England, 100. 

— on elm in Holland, 2. 

— on narcissus in England, 489^ 

— on pine seedlings in U.S.A., 5. 

— on tomato in Denmark, 246; m 
England, 490. 

— cana, relation of, to Sdmthm C‘V'- 
vormn, 191. 

— cinerea, effect of temperature aiul 
I on, 25 ; of sulphur on, 460. 
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[Bo'.rijtis cinena\ factors influencing spore 
germination of, 516. 

on citrus in California, control 

„f, 540, 542. 

on flax in Holland, 53. 

. i.ii lemon in California, 540, .542. 

— on lupin in New Zealand, 504. 

— on peach in Holland, 94. 

— on tomato in England, 347. 

— — on vine in France, 532 ; in 
Switzerland, 45, 302, 

sU.phanoikria parasitic on Cricwlc iri- 

fe,'n('sii'(vta, and Riephanodercs liampei in 
Dutch E. Indies, 369. 

^ xidgaris on citrus in Spain, 405. 
Brachiariaplaiyphylla susceptible to sugar- 
cane mosaic, 584, 585, 

Brnchyhasidium pinangae, on Pinanga kuldii, 
341. 

PiXKhypadium sylvaiicum^ biology of Clavi- 
ceps sclerotia on, 115. 

Brachysporium trifolHf mutation of, 76, 
Bramble, see Blackberry. 
iVo.sstcrtjfasciation produced by Baclerium 
^nmefaciens in, 10. 

— . Pseudomonas campestris on, in Norway, 
•203. 

— <dba, see Mustard. 

— canipesiris, see Turnip and Swede 
Turnip. 

_ — var. sarsQ7i, see Mustard (Indian). 

— cimensis, see Cabbage (Chinese). 

— aigra^ see Mustard. 

— Wemcea, see Cabbage, Cauliflower, 
Broccoli, Brussels sprouts, Kale, Kohl- 
rabi. 

Brc ad-fruit {Artocarpus incisa), ripe rot of, 
in British Guiana, 355 
Brania lactxicae on salad in Denmark, 
4S8. 

Ei ine used for elimination of Clavkepspur- 
pnna in N. Dakota, 498. 

Broccoli {Bmssica oleracea), AlUrnaria on, 
in U.S.A., 301. 

Broine grass {Bromxts inermis), Bacterium 
coronqfaciens var. atropurpureum on, in 

U.S.A., 357. 

— , Sepioria bronii on, in U.S.A. , 356. 
Br'jitnis, PHccinia glumarum on, in Cali- 
fornia, 392. 

— CihVifus, Ustilago bromhora on, in Cana- 
da, 254. 

— imrmis, see Brome grass. 

Bmissonetia papyrifera^ ‘ witches’ broom’ 

on, in Sicily, 404. 

Brown bark spot of fruit trees in U.S.A., 
221. 

— bast of Hevm rubber, effect of tapping 
on, 8, 155, 178, 233, 396; etiology of, 
232; occurrence in Belgian Congo, 677 ; 
in Dutch E. Indies, 8 ; in Malaya, 
232 , 396, 425; in S. India, 82; in 
Uganda, 155 ; studies on, 178, 232, 
425. 

— heart of apples in cold storage, 124. 
^ root diseases of camphor and Hma 

rubber, 291, 396. (See also Fo7nes 
kvtmoensis), 

£ri<chv.s rufimanus probably transmits 
Bacillus latkyri to broad beans, 100. 






in India, 31, 32.’ 

Brus.sels sprouts (Brassicu okracenY Phuma 
oleracea on, in Holland, 54. 

Br^jophyllum mhjcinvm, Bacltrium iame- 
Mien^ on, 879. 

Buckthorn, see Bhamyiu$ calhortica. 

^oco-nut in British Guiana, 
3o5 ; in Ceylon, 7; in Cuba, 268; in 
Malaya, 396; in Fiji, 215, 311; in 
Guadeloupe, 33 ; in Jam.aica, 184- in 
the Philippines, 109; in Surinam, 
IOj ; in Trinidad, 394. 

— — of oil palm in Dutch E. Indies 
9 ; in Surinam, 107. 

Bulbiae se^nlbarhaki, l^cdida setndx.trha^'e 
on, in S. Australia, 292. 

Bnlbocodium vermiM, lixcystis cold, id on 
(suspected), in Holland, 54. 

Bulrush millet, see Peiuiis, taw typh-ideum. 

Bunt of wheat, see Tllktia. 


Cabbage (Jlmssicrt oleraceed^ AlUr^iaria 
brassicac on, in Trinidad, 335. 

— , — olemcea on, in California. 301. 

— , Bacillus car(jtovo7v.‘i on, in Bermuda 
306 ; in Trinidad, 335. ^ 

— , bacterial spot of (su.snected\ in 
Holland, 54. 

, Bacicnv.m campesfre on, see Ps'-ialomonas 
caynpestris, 

— , — tunafaciens causing fascialion of. 
10. 

— , Cysfopus Candidas spreads from weeds 
to, in Denmark, 563, 

— , Erysiphe on, in Trinidad, 335. 

— , Fusarimn cmghifiyians on, in Canada, 
258 ; in Delaware, 301 ; in Tex.is, 
256 ; in Trinidad, 335, 486 ; tem- 
perature relations of, 07 ; varietal 
resistance to, 258, 301, 486. 

, Orobaiiche aegyptiaca on, in Astrakhan, 
207. 

— , Peromspora parasiika on, in Trinidad, 
335. 

■ — , Phmna Imgam nn, control, 104 , 301 ; 
lain fall in relation to, 105 ; seed treat- 
ment for, 104. 

■ — , Phyllosticta hrassicicola on, in S, 
Australia, 292. 

— , Plasmokiophora brassicae on, action of 
radium on, 494 ; control in Germany, 
222; in U.S.A., 444; earthworms as 
disseminators of, 351 ; gall formation 
by, 377, 378, 379, 494 ; occurrence in 
Canada, 258 ; in Denmark, 487, 563; in 
Germany, 222; in Norway, 203; in 
Pennsylvania, 444 ; in Silesia, 351 ; 
in Tasmania, 304 ; in Wisconsin, 258 ; 
spreads from weeds to, in Denmark, 
.563 ; temperature and moisture rt'-- 
lations of, 258 ; treatment by uspulun, 
222; varietal .susceptibility to, 151, 
223, 432, 512. 

— , Psewdow onns ca^yipmlris on, in Ber- 
muda, 306. 

, Pyihium de Barijaynim spreads from 

weeds to, in Denmark, 563. 

— , Ehimtonia on, in Trinidad, 335. 

— , Sclerctma on, in Bermuda, 306. 
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[Cabbage], Chinese {Brcisska chinenfis^, j 
mobaic, amoeboid bodies in, 241. 

Cacao (Tlieobroma cacao), Ca^Mpora theo- 
bromae on, in St. Thomas Island, 
588. 

— , CephaUuros minimvji on, in Ceylon. 7. 

— , — vinscens on, in Trinidad, 111. 

— , ^collar crack’ disease of, in Togoland, 
210. 

— , die-back of, in Trinidad, 110. 

— , Diphdia {Boiryc^iplodia) theohromae on, 
in Trinidad, 110. 

— , Fames pectinatus on, in St. Thomas 
Island, 589. 

— , Marasmius pemiciosus on, in British 
Guiana, 365. 

— , ^ mealy pod’ disease of, see Trachy- 
sphaera /mdigena. 

— , Phytophthora faberi on, in Ceylon, 7 ; 
in the Gold Coast, 204 ; in Guade- 
loupe, 33; in San Thome, 112; in 
Trinidad, 111 ; in West Indies, 183. 

— , Polyporns zonalis on, in St. Thomas 
Island, 589. 

— , Poria femigimna on, in St. Thomas 
Island, 589. 

— , Rosellinia !)imcdes and R. pepo on, in 
Trinidad, 111. 

— thread blight iii tlie Gold Coast, 
204; in Trinidad, 111. 

— , Trachyspkaem fmdigeua on, in the 
Gold Coast, 203, 495, 497. 

— , Trarnetes gibbosa, T. sangnineum, T. 
sepium, and T. spniceioii, in St, Tliomas 
Island, 589. 

— , Tnc/do^oma-like fungus on, in Togo- 
land, 210. 

Caeoma co^ngenum on pine cones in Ari- 
zona and Mexico, 3. 

— sirobiliyia on pine cones in Florida 
and Mississippi, 3. 

Catfaro powder, effect on wJieat of seed 
treatment with, 322. 

Cajainis mdicus, see Pigeon pea, ' 

CcUamagrostis canadensis, Puccinia loUi on, 
in U.S.A., 209. 

— epigeios, biology of Claviceps selerotia 
on, 115. 

Calceolaria, Phytophthora omnivora on, in 
Switzerland, 303. 

Calcium caseinate as spray spreader, 
225, 375, 

— cyanamide, control of cereal smuts 
by, in Germany, 503. 

Calluna vulgaris, mycorrhiza of, 326. 

Calonedria grcminicola on cereals in Nor- 
way, 202. ^See also Fusarium nivalc), 

Calonyction, Cokosporiuyn ipomoeae on, in 
U.S.A., 348. 

Culophylluni burmanni, Corlidwn on, in 
Ceylon, 473. 

Calosanihes, Beptobasidhm bogoriense on, 
in Java, 145. * 

Odospora theohromae on cacao in St. 
Thomas Island, 5S8. 

Cameilia, Pestahzzia guepini on, in Den- 
mark, 488. 

Camphor {Cinnamomum camphora), Hy- 
menochactc causing brown root disease 
of, 291. 


! Canna, bacterial disease of, in Ceylon, 7. 
Canruihis satiVa, see Hemp. 

Cantaloupe [Cuoumis melo), CoUetoirkkum 
lagenarium can infect, 256. 

Cattihium campanulatum, Hemileia canthii 
toleuto spores on, in Ceylon, 586. 
Capnodium on tea in Java and Sumatra, 9. 

— on coffee in Uganda, 4(i8. 

— citri on citrus in Spain, 405, 

Capsella bursa'pasioris, Plasynodiophora bras- 

Sicas on, in Germany, 223. 

Capsicum inoculated with Veriicillium ulbo- 
afrum in Britain, 150. 

— annuum and C. frutescens, see Chilli. 
Carbon dioxide, effect of, on fruit-rotting 

fungi, 24 ; on soil Fusaria, 382. 

produced in fungus cultures re- 
tards staling, 330. 

Carex, Puccinia pringsheimiana on, in Den- 
mark, 563. 

Cartcfl papaya, see Papaw. 

Carissa arduina, Macowaniella cougesta on, 
in S. Afi’ica, 141. 

Carnation (Z>iant/n{5), Fusarium udum on, 
in Uganda, 163. 

— , Veriniailar'ia htrbarum on, in France 

370. 

Carrot {Damm carota), AUernaria radkina 
on, in U.S.A., 5, 6. 

— , bright .speck disease of, in Denmark, 
488. 

— , Macrospwhm carotae on, in U.S.A. 
61, 352. 

— , Sderotinia liberiiaiia on, in Pennsyl- 
vania, 444. 

Carv.m, Pyotomyces macrosporus on, 242. 
Carya ovafa, see Hickory. 
Caryophyllaceao, Mdampsorella caryophyl- 
lacearum on, 431. 

Casein as spray adhesive and spreader, 
225, 376, 563. 

Cashew-nut, see Anacardium occidentals. 
Cassava [Manihoi uiilissma), fungus 
disease of, in Zanzibar, 355. 

Cassytha. legislation against, in Zanzibar, 
480. 

Casianea, see Chestnut. 

Castor, see Ricinus communis. 

Casuarina equmtifolia, Corticum salmonkolor 
on, in Mauritius, 203. 

, ‘smut’ disease of, in Mauritius, 

203. 

— stricta, Ganod&rma sessile on, in Argen- 
tina, 17. 

Cats inoculated with amoebae from latex 
of plants, 230. 

Cauliflower [Brassica okracea), AUernaria 
okracea on, in California, SOI. 

— , Plasmodiopkora brassicae on, treatment 
by uspulun, 222. 

Celery ^Apium graveolens), Pwdnia apii 
on, controlled by uspulun in (»er- 
many, 20. 

— , Pyfhium on, in Bermuda, 306. 

— root rot in U.S A., 109, 

— , Sderotinia lihertiana on, in New Jersej, 
102 ; in Pennsylvania, 444. 

— , Sepiona apii on, in Canada, 265; m 

Morocco, 54; seed-borne dissemination 

of, 198. 
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[Celery], Sepioria petroselini var. apit on, 
in Bermuda, S06. 

uspnlun stimulates germination of 
seeds of, 20. 

Cellocresol, use of, against Podosphaera 
leucot7icha in Germany, 223. 

Cdtis ftraMSsiawci, Lensites betuliy^a and I. 
guineensis on, in S Africa, 142. 

, Tramdea suhjlava on, in S, Africa, 

U2. 

dbietis on Pirns slrobus in Swit- 
zerland, 246. 

Cephedeurvs minimus on cacao in Ceylon, T. 

_ mycoidea on cloves in Malaya, 426. 

_ — on Ilevea rubber in Malaya, 426. 

__ _ on pepper in Malaya, 426 ; in 
Sarawak, 337. 

— on tea in Malayai 426. 

^ vimeens bn cacao in Trinidad, 111. 

— on tea in Java, 9 ; 
bogoriense predisposas to attacks of, in 
Java, 145. 

C&phnlosporiion on maize in U.S.A., 106. 

on rite in India, 259, 

— boijdu, stage of .4Ji€Sc/tma hoydii^ 226, 

— sacchari on maize in Missouri, 213. 

on sugar-cane in Barbados, 261 ; 

in the Philippines, 109. 

— stage of Graphiim on elm in Holland, 

2, 93. 

Qphalothecium roseum on timber in U.S.A., 
185, 186. 

Cei-asti'um, afeiuwpsoreiia caryophyUaceanim 

on, 431. , tt c i 

C&atosU)mdla on jiaiwsfrzs in U.S.A., 

107. . 

— on timber in Scotland, 49, oO ; m 
U.S.A., 107, 185. 

— , Syhaeronema pilifera probably idenncal 
with, 342. 

_ pictm, CladGsporiwn and Graphium 

stages of, 50. . c n .i 

.on Pimis s^jhesins in Scotland, 

50 

_ pud on conifers in Scotland, 49 ; 

Jposphaci'ia pinea identical with, 342. 
Cvrmpora opii on parsnip in S. Australui, 
392. , ^ 

— arachidis var. maempora on groundmu 

in Italy, 174. . 

— beHcola on beet, in Japan, 48o ; m 
Korea, 624 ; in Morocco, d 4 ; seed 
borne dissemination of, 198; Mabilit) 
of, 485, 

— cerasella on cherry m Astvaklian, 
535 ; in Japan, 416. (See also Myco- 
sphaercUa ccraseUa). 

— ciramscissa on plum in Astraknan, 

535. ^ 

— cojeicola on coffee in Uganda, iob. 

408. . ^ ^ . , 

— (olumnaris synonymous with Isanopsis 
griseola, M2. 

— fahae cm Kictci faba similar to 
raitfensts on Coionilla, 342. 

— juncim, differences between Cermpo^ 
rmajuwcicotoand, 231. 

— kopicei on sugar- cane in Cuba, 5s£> ; ^n 
the Philippines, 109, 

meloms on cucumber in Denmark, 438, 


[Ofirtosporti] m'co/w;ioeon tobacco in FJt.ri- 
da, 475 ; in the Philippines, 109. 

— personata on groundnut in Duteli E. 
Indies and Africa, 351, 

— pfcflseoicrwm not related to C. cdnmrnn is, 

342. 

— raii/ensi'a on Coronilla. similar to 0. 
fabae on Vida faba, 342. 

— sacchari on sugar-cane in Australia 
580. - 

— vaginae on sugar-cane in B.arbados, 

261 ; in Cuba, 525. 

— violae on violet in Morocco, 54. 

Ceroosp«'ei?a theae on Araci'a and te.i in 

Ceylon, 294, 473. 

^ercosponna junciccla on Junens in Japan, 

281. 

Chae'iKhloa lufescens^ Pseudomonas alLo- 
precipitans on, in Ark.ansas, 447. 

and C, magna susceptible to sugar- 
cane mosaic, 584 , 585. 

Chaetomhm on timber in U.S.A.. 185, 

186. 

Cheirandtus cheiri^ see Wallflower. 
Chemotherapeulical index of fnngicidc.s, 

551, 552, 554, 557. 

Gicnopodium, Peroaospora on, in Mauritius, 

203. 

— cdbum, ThieJavki hasicoJa on, in Ired.and. 

117. 

CJitrmes transmits BaciUns mycoides, 561. 
Cherry {Prmus cerasus), Arwiihtna vn>'ca 

on. in U.S.A., 481. 

— , BaediMS «m;(/icR’on« can live in nt-c.ar 
of, 453. 

— , — s/JOJig'iosMs on, in Germ .any. 2<)1. 

— , bacterial disease of, in Holland, o3. 

— , Bacierium cerasi an, iu California, 393. 

— , black knot of, in S. Australia, o->3. 

— , brown bark spot of, in U.S.A., 231. 

— , CeTcospora ceraseUa on. in Astrakhan, 
353 ; in Japan, 416. 

— Cocmnyccs kimalis on, control in 
Canada, 258 ; in U.S.A, 73,^454, 492 ; 
occurrence in New York, 546. 

— , Ctjlindrosporium padi on, in N. S, 
>Yalefi, 3.54 ; in U.S.A., 110. 

— , Exoascus /cm-.r on, in New Zealand, 
373. . ^ 

— , Fusidadium levusi on, in Goima.iV, 
201. . ... 

Gnomorna enpimioma on, in Switzer- 
land, 277. 

— , gummosis of, in France, HO. 

Monilia on, in Germany, ^01, id. ; 
varietal resistance to, in Germany, 

457. 

— , Mycosphamlla masdla on, in Japan, 

fucciniCf prwi-spinosac on, in N-w 
Zealand, 320, . 

— , Sekroiinw. dnm-a on, contiol in 1 

nois, 454. . , a kit 

f, prmi on, in England, ot.. 

-jmtipm on, control iu Au.traiia, 
276 • occurrence in Crimea, 1. 2- 

— ran/iriTi« on, sec Er oa sews mow. 

Chestnut ,Cas!a«a}, AmSto™ on. 

in the Pyrenees, 431. . tt ^ a 3 

_ CcomrtwH conigcRum on, in U.8.A., . 
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[Chestnut, Oromrtium] strobilinum on, in 
U.S.A., 3. 

— diseases, control by use of immune 
varieties, 512. 

— , Endothia parasitica on, danger of intro- 
ducing into Europe, 189 ; introduction 
into U.S.A. and losses caused by, 143 ; 
occurrence in China and Japan, 189 ; 
ill U.S.A., 107, 143, 191, 481 ; varietal 
resistance to, 107, 481. 

— , Fusicoccim on, in California, 190. 

— ink disease in France, 188, 431. 

— , Mya'lophagus casianeac believed to 
cause ink disease of, 188. 

Chickweed, see SteJlaria. 

Chicory {Cickorium mtybus)^ Sclerotinia 
libertiana on, in the Pyrenees, 193. 

Chilli (Cajjsicttni annuum and C. fmtescens), 
bacterial spot of, in Georgia, 190, 197. 

■ — , cucumber mosaic can infect, 512. 

— , Diplodia lycopersici on, in Holland, 54. 

— , Pkytophthora capsid on, in Ifew 
Mexico, 101. 

CkionatUhus xirginica, Fstudom(ynas sava- 
stand can infect, 12. 

Clilorosis of fruit trees in Crimea, 172 ; 
in S, Africa, 353 ; treatment of, 172, 
353, 552. 

— Sand drown ’) of maize and tobacco 
caused by magnesium deficiency in 
U.S.A., 80, 421. 

— of vine, treatment of, 552. 

Choimlia asialica, nitrogen fixing leaf 
nodules of, in Ceylon and India, 418. 

Oiromosporium maydis identical with 
PenictUium crustauum, 107. 

Cli iysanthemum alpinitin, Protoniycopsis 
fhrysanthemi on, 243. 

— coro/ia/-iuw, Bacteiinm solanacearim on, 
in the Philippines, 262. 

— fnitesceyis, Bactenum tume/aciens on, 
gall-formation by, 55 ; production of 
\ arieties resistant to, 355. 

— Itucanthemi, Profcmycopsis leucanthemi on, 
243. 

— mildew, ‘ Prli ' sulphur against, in 
Germany, 171. 

Chrysopklyctis endobiotica, see Synchytriim 
tndobioticum, 

Chytridiaccous fungus in mycorrhiza of 
various plants in Italy, 173. 

Ctchormyn intybus, see Chicory. 

Cinchona, Armillaria on, in Dutch E. 
Indies, 9. 

— canker in Dutch E. Indies, 10. 

— , Cortidum salmonkolor on, in Dutch E. 
Indies, 9. 

— , De>xdroph<y>na cinchmae on, in Indo- 
China, 96. 

— , Guigmrdia yersini on, in Indo-China, 
96. 

— , Moniliopsis aderholdi on, in Dutch E. 
Indies, 10. 

— , Phlyciaenia cinchonae on, in Indo- 
China, 96. 

— , Phomacinckonaeon, in Indo-China, 96. 

— , PkyUosticta cimhmaccola on, in Indo- 
China, 95. 

— , — honbaerisis on, in Indo-China, 95. 

— , — yerdni on, in Indo-China, 95. 


[Cinchona], Physalospora cindmiae on, in 
Indo-China, 96. 

— root disease in Dutch E. Indies, 10. 
— , Rosellinia on, in Dutch E. Indies, 9, 
— , Septobasidium bogorwise oii, in Java 

145. 

— , stem rust of, in Dutch E. Indies, 10. 
Cinnamomum bumiannij see Cinnamon. 

— camphora, see Camphor. 

— iners, Aeddiurn cvuminomi on, in Java 

297. ’ 

Cinnamon {Cinnamomum burmanni)^ Pkyto- 
phtkora cimamomi on, in Sumatra 9 
246. ’ 

Cintractia spinificus on Spinifex hirsutus 
effect of, 292. 

Ciiromyces on timber in U.S.A., 185. 
Citron {CUniUus vulgaris), Colletotrichum 
lagenarium can infect, 256. 

Citrullus vulgaris, see Citron and Water- 
melon. 

Citrus, Agaricus dtri on, in Spain, 405. 

— , AUernaria ou, in California, 541. 

— , — ctiri on, in California, 543. 

— , Aposplwtrla scpnlta on, in Spain, 405. 
— , Armillaria mellea on, in N. S. Wales, 
354. 

— , Bacterium citrar^’ackns on, synony- 
mous with Buct. ciirlputeale, 392. 

— , — ciiriputeule on, in California, 392, 
o43. 

— , Botrytis cinerea on, in California, 540, 
542, 

— , — vulgaris on, in Spain, 405. 

— canker, see Pseudomonas citri. 

— , Cnpmdlum citri on, in Spain, 405, 

— , Cladosporium fumago on, in Spain, 
405. 

— , — herbarum on, in Spain, 405, 

— , Colletotrichum gloeosparinides on, in 
Spain, 405. 

— collar rot in N. S. Wales, 353. 

— , Cortidum salmonicolor on, in the 
Philippines, 108. 

— Dematium monophyllum on, in Spain, 

405. 

— , Diplodia on, in Argentina, 62 ; in 
California, 541, 543. 

— diseases in the Philippines, 108j in 
Spain, 405, 

— , Echinobotryum citri on, in Spain, 405. 
— , entomogenous fungi for the control 
uf scale insects on, in Florida, 369. 

— , Entomophthora fumosa parasitic on 
jnealy bug on, in Florida, 311. 

— exanthema in N. S. Wales, 353. 

— , Fusarium on, in Argentina, 62; in 
California, 540, 543. 

— , — limonis on, in Spain, 405. 

— , greasy spot of, in the Philippines, 
108. 

— gummosis in Argentina, 62, 64 ; in 
California, 541, 543; in Spain, 405. 

— , Macrophoma destruetis on, in Australia, 
396. 

— , Melanomma mediu?n on, in Spain, 405. 

— melanose, see Phomopsis citri, 

— , Meliola on, in the Philippines, 108. 

— , — citri and K. pensigi on, in Spain, 
405, 
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[Citrus], Mor^hm diri on, in Spain, 405. 
mottled leaf of, in the PhilipDines 
108. ’ 

— , Nectria hmaiockroma, on, in Ar^'entina 
62. ' 

— , Oospora hyaUnula on, in Spain, 405. 

— , PenkiUlxm digitatum on, in Spain, 
405 ; causes a rise of temperature in 
the fruits of, 83. 

— , — glaucum on, in Spain, 405. 

— , — roseum on, in CaliCornia, 541, 543, 
— , Phoma omnlvora on, in W. Australia 
895. 

— , Phomopsis califoniica on, in California 
66. 

— , — citri on, control in U.S.A., 106 
863, 364, 407, 

Physalospora citrkda on, in Spain, 
405. 

— , Phyiophthora parasitica on, in ArgeO' 
tina, 62 ; in California, 540, 542 ; in 
the Philippines, 108. 

— ^ — ierreshis on, see P. parasitica. 

— , PJeosphaeria ke^ridum on, in Spain, 
405. 

— , Polypartis obJiquus on, in Spain, 405. 

— , Pscudomovtas citri on, eradication in S. 
Africa, 352; in U.S.A., lOfi ; intro- 
duced into U.S.A. on Japanese orange, 
143 ; not known in Italy, 404 ; occur- 
rence in Mauritius, 203 ; in t)ie 
Philippines, 108; in S. Africa, 352; 
infects through stomata, 63 ; relation 
of age of host to infection, 63 ; varie- 
tal resistance to, 63. 

— psorosia in California, 542. 

— , Pythiaq/stis cifrophthora on, in Cali- 
fornia, 539, 542 ; temperature rela- 
tions of, 542 ; varietal resistance to, 
540. 


— , Rhizocioiiia vialacea on, in Spain, 405. 

— root rot in Italy, 404. 

— scab, cause and distribution, 364 ; 
C>adi)sporium citri incorrect name for 
cause of, 365 j control, 366 ; in Florida, 
363 ; in Porto Rico, 530 ; varietal sus- 
ceptibility to, in Florida, 365. 

— scaly bark in S. Africa, 352. 

— , Sckrotiniu libertiana. on, in California, 
542. 

— , Septubasidinm bogoriense on, in Celebes 
and Java, 145. 

— sooty mould in Argentina, 64 ; in the 
Philippines, 108. 

— , SpkaereRa gibdliana on, in Spain, 
405. 

— , Sphnsrium icoiffensteiaiani on, in Spain, 
405. 

— , study of fungi attacking, in Porto 
Rico and Virgin Islands, 562. 

— , Trametts obsiinatus on, in S. Africa, 
142. 


— , ^ witches’ broom ’ on, in Italj’, 404. 
Citrus auraaiiumy see Orange, 

— (mrantifdHi^ seo Lime. 

— deamana^ see Grapefruit. 

— see Lemon, 

— tnedica^ see Lime. 

— ao{/ths, see Orange. 

— sinensis, see Orange. 


Clado^,rium on cucumoer m California, 
lo2 . 

— on ginseng in Korea, 503. 

— on Setaria it alien in Ceylon, 7. 

— on timber in U.S.A., 185. 

— ap?i?vj;s for control of plant lice and 
Phylloxera, 413. 

— oarpopkihm on peach in California, 
127 ; in Connecticut, 220 ; in Illinois, 
454 ; in Jfew Jersey, 506 ; variotai 
resistance to, in California, 127. 

— otri in relation to citrus scab, 366. 

— cuctimermum on Cucurbitaceao in 
Denmark, 488. 

— — on cucumber in Germany, 201; 
in Norway, 203. 

on melon, in Norway, 203. 

— — on watermelon in U.S.A., 280. 

— fuirmn on tomato, 245 ; control by 
sol bar in Germany, 132, 529 ; occur- 
rence in Denmark, 246, 4S8 ; in Eng- 
land, 347 ; in Germany, 182, .529; in 
Norway, 203 ; in Trinidad, 335. 

— /umago on citrus in Spain, 405. 

— gmminum, variation in conidia of, 391. 

— herbarwn on citrus in Spain, 405. 

on peach in Holland, 94. 

on wheat in Uganda, 264. 

— laricls {, pitti-pineae on stone pine in 
Italy, 297. 

— st.age of Cerahstomelh pkeue, 50. 

Claviceps, dissemination of sclerotia of, 

115. 


— purpurea on rye, artificial cultivation 
of, in Austria, 114, 400 ; biology of 
sclerotia of, 116; control in N. Da- 
kota, 498. 

on rye x Secede monlann hybrids, 

artificial cultivation of, in Austria, 
400. 

on rye x wheat hvbrids in France, 

363. 

on wheat in France, 115, 160. 

f. natans Phalaris arundinaceac on 

Phahtris arundinaiea, 116. 

— i.vihoni on Glyceria biology of 

sclerotia of, 115. 

CJoriostachys on timber in U.S.A., 185. 

Clove {Eugenia caryophyU(da), Cephfdeuros 
7}ujcoidi-n on, in Malaya, 426. 

— , diseases of, in Zanzibar, 355. 

Clover (rci/bh'iu«), dry spot disease of, in 
Norway, 202, 

— , Enjsiphe polygoni on, in Canada, 304. 

— Gibherella saubiaetii on, in Holland, 


53. 


— , leaf curl of, in Italy, 325. 

— mosaic, effect of temperature on, 77 ; 
protozoa in relation to, 227, 514, 515 ; 
occurrence in Arkansas, 44l. 

— , PcTvmspora tri/olioruvi on, in Morocco, 


j phyVachora tri/dii on, renamed Plow- 

rightia irifolH, 546. 

j Potythrincium trifolii on, in France, 

544 ; perfect stage of, 546. 

^ tiolucea on beet following. 

in Czecho-Slovakia, 467. 

on, in England, 450. 

— , Sekrotinia irifolhrum on, in British 


N 3 
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Colnmbiii, 395; in England, 450; 
Tarietal resistance to, 512. 

[Clover], Sphaerulina irlfolii on, in U.S.A., 
414. 

— , Typhula (rifUU on, in Norway, 202, 

— (Egypt, i.in) {^TrifoVum (Oexandrinum), 
see Berseem, 

Coal gas, tf>xie action of, on plants, 331. 

Cocccmtfces luemalis on cherry, control in 
Canada, 258; in Illinois, 454; in 
Michigan, 73; in New York, 546; in 
Wisconsin, 492. 

Codilmria wnmacia, see Horse-radish. 

Cockchafer, Jsaria dexsa on. in France, 
412. 

Cocoe {A'unfhiif-'ima ^a'jlitifoh‘u7n'\^ rot of, 
in Jamaica, 103. 

— , Frisnilf^mvccs xanthcsomat on, in Ja- 
maica, 103. 

Coco-nut (Ciicos nucifurr. Apkek/ickut^ coco- 
philus on. in British Guiana, 355 ; 
probably in Cuba, 268. 

— , Eacilhis coU not believed to cause bud 
rot of, in Cuba, 268. 

— bleeding disease in Malaya, 396, 
(See also Thklarlops^is paradoxa), 

— bud rot in British Guiana, 355 ; in 
Ceylon, 7 ; in Cuba, 268 ; in Malaya, 
396; in Fiji, 2X5,311 ; in Guadeloupe, 
33; in Jamaica, 184 ; in the Fhilip- 
pines, 109: in Surinam, 107; in 
Trinidad, 394, 

— , Fames applanahis, F. muUiplicatus, and 
F. (ichrolaccaius on, in St. Thomas Is- 
land, 589. 

— leaf disease in Dutch E. Indies, 9. 

— , legislation against diseases of, in 

Malaya, 238 ; in Tanganyika, 192. 

— , 'nut-fair of, in Ceylon, 543; in 
Malaya, 

— , Oryctes rhinoceros not believed to 
cause bud rot of, in Cuba. 268. 

— , PestalozzUr on, in Ceylon, 7 ; in Dutch 
E, Indies, 9. 

— , — palmanim on, in Ceylon, 527 ; in 
the Philippines, 109. 

— . PhyUphihora causing nut-fall of, in 
Ceylon, 7 ; probable cau.se of bud rot 
of, in Fiji, 215. 

— , — fiiberi on, in Cuba, 268. 

— . — paJmivorn on, in Jamaica, 184, 
268. 

• — . Pohjsiictv.s occidentoUs and P. sangxdnws 
on, in St. Thomas Island, 589. 

— , Thklaziopsis paradoxa on, in Florida, 
23 ; in Guadeloupe, 33 ; in Madras, 
79; in the Philippines, 109. 

— . Tramdes ohknsis on, in St. Thomas 
Island, 589. 

<'<• 01 $ micifern, see Coco-nut. 

('fffe.a, see Cc'ffee. 

I’offee (CcjTea), Armillaria medea on, in 
Uganda, 409. 

— berry borer destroyed by 
•<ffp?i((nod€ris and Spicaria Javanica in 
Dutch E. Indies, 368. 

— , Oipnodium tirrici/iense on, in Uganda, 
408. 

— . Cercospora cofekoki on, in Uganda, 
156, 408. 


[Coffee], CoihUdrichum coffeamm on, in 
Uganda, 156. 408, 409. 

— , — Incarndtum on, in Ceylon, 7 . 

— , Corticinm hileroga on, in India, 44$. 
— stdmonmlor on, in ' Dutch E. 
Indies, 9. 

— , die- back of, in Ceylon, 7 ; in Uganda 
156, 408. ’ 

— , Fomes iamaocfms on, in Dutch E, 
Indies, 9 ; in Uganda, 409. 

— , Ghmerfda cingulata on, in Uganda 

408. ’ 
— , IlemiJeia rasfafrlx on, in Ceylon, 7 

585 j in India, 448; in Uganda, I 5 . 5 ’ 
156, 40S ; spraying tests against, in 
India, 448 ; teleutospores of, in Ceylon 
585 ; varietal resistance to, in Uganda^ 
155. 

— , Jhjpochniis on, in Dutch E. Indies 9 . 
— , legislation against importation ’of 
in India, 240. ’ 

— , mottling of leaves of Robnsta, in 
Dutch E. Indies, 9. 

— , Phomn on, in Uganda, 408. 

— , Pubjponis coffcac on, in Uganda. 156 

409. 

— , Scptvhasidium borgoriense on, in Java 
146. ’ 

— , spraying against leaf diseases of, in 
India, 44S. 

— , study of fungi attacking, in Porto 
Rico and Virgin Islands, 562, 

— , Tmehysphaera fmciigma on, in the 
Gold Coast. 495. 

— , llst'jilind zonata on, in Kenya, 260. 

— , ‘ witches’ broom ’ of, in Uganda, 409. 
0 (/.r liicr<jma-j«bi, Helmhdhbspitrhm oryzae 
on, in Japan, 231. 

O'le^sptfVium on aster in U.S.A., 349 . 

— ipinnoede, liost plants of, in U.S.A. 
348. 

— rtbicoJa, host plants of, in U.S.A., 

348. 

— soIUkiginis, liost plants of, in U.S.A. , 

349. 

CV-iei^s. stimulating effect of Bordeaux 
mixture on, 508, 

'Collar crack' of cacao in Togoland, 
210 . 

CaikUdrkhwn on fig in Uganda, 157. 

— <iqaze$ on maguey in the Philippines, 
109, 

on sisal in the Philippines, 108. 

■ — — on zapnpe in the Philippines, 
108. 

— ntramenUmum on potato in Pennsyl- 
vania, 390. 

— cereale. cereal seed treatment against, 
in N. Dakota, 498. 

— circiaans on onions, cause of varietal 
resistance to, 492 ; occurrence in S. 
Australia, 292. 

— coffeanum on coffee in Uganda, 156, 

408. 

— /(dcalum on sugar-cane in Australia, 
580 ; in Barbados, 261 ; in Cuba, 525; 
in Java, 8 ; in the Philippines, 109, 

— yloeosporiuides on citrus in Spain, 
405. 

on limes in Trinidad, 394. 
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[Cbi!Jfifotr(fAHWi gheospor hides] on grapefrulfc 
in tbe Philippines, 108. 

— — on mandarin orange in \ «; 

Wales, 854. ^ 

on oranges in the Philippines, 

108. - 

— (/ossi/pit on cotton,|peed disinfection 
by heat against, 6(W, 

, toxicity of sulphur to, 460. 

grumiiUcolum on sorghum in Uganda 
263, 

— imirnatum on coffee in C^lon, 7, 

— {agemrhm can infect cantaloupe, 

citron, cucumber, gourds, and 
squashes, 256. j 

on ■watermelon in Texas. 256 ♦ I 

inir.S.A.,280. 

— lin(knwXk(<oi>m, nutrition of host in 
relation to attack by, 162. 

-V- — on beans,, effect of uspulun on, 
20; occurrence in Bermuda, 806- 
in Trinidad, 335, (.See also Ghnierdia 
Vnde'mvdhinnuM), 

, promotion of sporing in, by lactic 

ncid, 24. 

— hiu' on flax in Germany, JIS; in 
Michigan, 813, 

^ liidwlani. on flax in Ireland, 116; 
identical with 0, fbu', 118, 318. 

— iilkpchaeium on cucumber in England 
250. 

— — on cucurbits in Astrakhan, 207. 

— om)UL'Orwm (?) on sugar-beet in Korea, 
524. 

— panicicfda on ginseng in Korea, 502. 

— phomoides on tomato, 245. 

^ irifdii on lucerne in Arkansas, 441 ; 
in S. Africa, 110. 

{'fj?; 2 /b(in/e[itbprs on red currant in Hol- 
land, 53. 

Gimmcliiia bcrtp/ioi^DSts, Korrfyaua cikbensis 
on, 341. 

Commelinaceae, species of Bntc/ujbd.sidutw 
and Kordyam on, 341, 

(.mhlheclion chcmatospmm on apple and 
pear in (Queensland, 122 ; in S. Africa, 
271 ; in S. Australia, 292, 

— scabrum on orange m S. Australia, 
292. 

OmLOikyrium on red currant in Holland, 
53. 

~ carijogmimf pecan kernel spot not due. 
to, in U.S.A,, 283. 

— dijilodiella on vine, control and distri* 
bution of, 45 ; occurrence in Ontario, 
436 ; in Switzerland, 302. 

fttckelii on raspberry in Germany, 
201; in Holland, 53. 

('•otmfrwtu?, Col^ospon'ww ipomocus on, in 
II.S.A., 348. 

Copper acetates as fungicides, 18. 

— compounds as proven tatives of bunt 
in wheat in Italy, 322. 

, influence of treatment with, on 

the production of wlmat, 822, 

~ dust treatment against Tilhtia irtfki 
on wheat in Canada, 253, 459 ; in 
Italy, 322 ; in U.S.A., 74, 264, 458. 

— lime du.sta as fungicides in ('anada, 
253, 459, 549; in U,S.A,, 204, 264, . 


ioHMilce on potato 

tubers of, m U.S. A.. 622. 

~ sulpliate not injurious to animals fed 
'^n gram treated with it, 512, 

OnriiDrus, see Jute. 

mil dark on Larvae of insects in 
biveden, 76. 

Connma, Ojrmpom rautensh on, 342, 
Corheum, brown root disease 'of rubber 
caused by a fungus resembling, 291, 

— on Cahphylhm hitnnanni^ iErijfhmyha 

c<>ca, Jlcmidemm i«d(C((.s,0.iv/,(H'/,,ts hftii'- 
Jhm, and tea in Ceylon, 473. 
jdia'fUi'nm^ see. C. .‘tfihHonrcolor. 

— k<jkmjn on cottee in India, 44 8. 
mitnunicohr on apples and pears in 

Mauritius, 2(>8. 

■ on CVijRnnmfi tpisttijllia in Mauri- 

tius, 203. 

on cinclionain But eh E. Indies, 9. 

on citrus in the Philippines, 108. 

on coffee, in Butch E. Indies, 9. 

on rubber in Butcli E. Indies, $ ; 

in Malaya, 396. 

on tea in Java and Snmaira, 9, 


. bogo>'kHSf: predisjHises 

to attacks of, 14 . 5 . 

— solani on beet in Benmark, 487; in 
Korea, 524. 

ou SWIcfitf id Benmark, 563. 

“ — on ginseng in Kore.4, 503. 

— — on pine seedlings in U.S.A,, o. 


on potato, effect of, 85 ; occur- 
rence in Canada, 26. 

, relations between, and lUtKHtwia 

s'Jmti, 471. 

— — . see also Rhizochnin. sohni. 

— I'rtf/i'in, se,e C. .■ifJuni. 

Cor;aics/iora mclmis vn cucumber in Ger- 
many. 201, 

Coames, Fimfinvi wiinw on, in Uganda, 
168. 


— , Pkompsis siiwurii on, in U.S.A., 261. 

Cotton ( {( 0 .ssi/puun), Ascovhijtu- tpssijpii on, 
in Arkansas, 215, 441. 

— , Bdc'eriim mnlmtarnin on, in Arizona, 
154; in the Philippines, 445; in 
U.S.A., 217 ; seed disinfection against, 
154,217. 

— , bacterial boll rot of, in S. India, 
867. 

— , CoUtMrichum yossypH on, seed dis- 
infection by heat against, oOO. 

— , fusariion rasinfectum on, control by 
potash fertilizers in U.S.A., 66; occur- 
rence in Arizona, 154 ; in Arkansas, 
441, 

— , legislation against importation of, in 
India, 240. 

— , Oiouiww emaicojwH on, see Phyranh- 
irichura omnimum. 

— , Phtjmahirkhu'in awnivoruiu on, in Ari- 
zona, 154, 501 ; in U.S.A,, 441, 

, Phytopkihura jfwbau'ora in boll rot of, 

in W. Indies, 185. 

y raw and textile, effect of bacteria 

iuid fungi on, 044. 

— , Mirectonifl sejaui on, in Arizona, 154. 

— , hliisopus nigricans causing boll rot of, 
in Egypt, 449. 
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[Cotton], seed disinfection with uspulun 
increases yields of, in Mexico, 50ft, 

— , Verticillium albo-atrum can infect, 150. 

— wilt, see Fusarium vasin/ectum, 

Cowpea {Vigna\ AHemaria atrans on, in 

Arizona, 250. 

— , Bacferiuvi rignae on, in Indiana, 435. 

— , loaf curl of, in Dutch E. Indies, 10. 

— mosaic in Arkansas, 441. 

- — , sunburn injury to, in Arizona, 249. 
Crataegus, eradication of, for control of 
BactUus ami(lovorus in New Zealand, 
273. ; 

— oxgacantka, Badlhis amyhvmus on, 103. i 

— pyracantka, Bacillus amylovoriis ou, 163. I 
Crayfish, ApJtanoviyces magnusi causing j 

disease of, in Germany, 410. i 

Crepis aiirea, Protomyces crepidkola on, 242. i 

— Protomyces crepidka’a on, 242, i 

243. : 

— paludosa, Protomyces crepidis-paludosac : 

on, 243. I 

— poyitana, Protomyces crepidkola on, 242. 
Cncula trifemstrata, Bofryfis stephayioderis 

parasitic on, in Dutch E. Indies, 36ft. 
Crinkle joint disease of wheat in Canada, 
304. 

Critkidia, action of latex of plants on, 523. 
Crocus sativus, see Saffron. 

Cronartium conigenuw on chestnut and 
oak in N. America, 3. 

on pine cones in N. America, 3. 

— ribkola, account of disease of pines 
and Bibes caused by, 3. 

•. factors influencing spore germi- 
nation, 516. 

— — introduction into U.S.A. , and 
losses caused by, 143, 

— — , legislation against, in British 
Columbia, 253, 395 ; in Canada, 107; 
ill U.S.A. . 4; in Washington, 483; 
in Western U.S.A., 4. 

— ■ — on currants in Canada, 304 ; in 
Switzerland, 483; iaU.S.A.,4, 107, 205. 

— — on gooseberry in Switzerland. 
483 ; in U.S. A.. 4, 107, 205. 

on pine in British Columbia. 253, 

395; in Europe, 4ft ; control in U.S. A., 

4, 107, 205 ; in Western U.S. A.. 4. 

— — on Pmas sOo&N.s in U.S.A. , 205. 
, susceptibility of species of Rites 

to, 205, 483. 

, viability of teleutospores of, 4, 

— strobilinvyn on chestnut and oak in N. 
America, 3. 

on pines in N. America, 3, 

Cjo\vn or ‘juvenile’ disease of oil palm 
in Dutch E. Indies, ft. 

— gall, see Bacteriuyu tumefuciens. 
Cruciferae, susceptibility of different, to 

Plastnodioph/yra hrassicae, 432. 

— , Phfjrna napobrassicae on, in Denmark, 
487. 

— , Psiudoynonas camiyestris on, in Ber- 
muda, 306. 

Cry 2 )tQspordla viticola on vine in France, 
532. 

Cucumber [Cucumissalivus''', AUernaria on, 
following sun scald, in California, 152. 

— , bad' rial disease of, in Germany, 201. [ 


[Cucumber], Bacterium lacryyyyans on, ac- 
count of, 196 ; dissemination and 
control of, in California, 152. 

— , Cercospara melonis on, in Denmark 
488. ' 

— , Cladosporium <m, following sun scald 
in California, 182. 

— . — ciicumerinuyn on, in Germany, 201 • 
in Norway, 203. ’ 

— , CoUetotrkhnm lagenariuyn can infect 
256. ’ 

— , — oligo<jliaetuyn on, in England, 250. 

— , Corynespora ynelonis on, in Germany 
201. 

— , Diplodina lycopersict on, in England 
208. 

— diseases controlled by ‘solhar’ in 
Germany, 132. 

— , Erysiphe cichoracearum on, in Cali- 
tbrnia, 152. 

— , Fusariuni on, in California, 152. 

— mildew, ‘Prii’ sulphur against, in 
Germany, 171, 

— mosaic, control in California, 152- 
hosts of, 512 ; intracellular bodies in 
relation to, 5 14 ; occurrence in England 
489 ; probably transmitted by seed in 
England, 491 ; transmitted by aphids 
513 ; transmitted from Asclepias in 
U.S.A., 107 ; transmitted to Amaran- 
thus retrofexHs, 513 ; to Asclepias syrinca, 
512; to Physalis, 513; to Pkytdacm 
decandra, 512 ; two types of, in Britain 
491. 

— , Oidiurn on, in Astrakhan, 207. 

— , Oro!;a?ic/ie wyyp/tca on, in Astrakhan, 
207. 

— , Pseudoperonospora cuhensis on, in Ger- 
man)', 201 ; in Massachusetts, 440. 

— , Hderotinin on, in California, 152, 

— , VerrticiUiii.m albo-atruyn can infect, in 
England, 150. 

CwcMwiw aafitus, see Cucumber. 

— meh, see Cantaloupe and Melon. 

Curcurbita mosaic disease in Sumatra, 35. 

(See also Squash). 

— pepo, see Marrow. 

Cucurbitaceae, Cladosporhtm cyKumerinum 

and Macrosporium yyielophthoruyn on, in 
Denmark, 488. 

Cucurbits, Colletotrichiiin oligochaetum on, 
in Astrakhan, 207. 

— , mosaic, hosts of, 512. 

Vupressus, see Cypress. 

Cuprosolfol against vine diseases in 
Italy, 326. 

Curly needle disease of Pinus ymricaia 
and F. msigyiis in N. S. Wales, 299, 
354 : in S. Australia, 298. 

Currants {Ribes), Coleosporium ribieda on, 
in U.S.A., 348. 

— , Gollybia lelutipes on, in Holland, 53. 

— , Coniothyrium on, in Holland, 53. 

— , Cruymrliiim ri^cola on, in Canada, 
304 ; in Switzerland, 483 ; in U.S.A , 
4, 107, 205. 

— , leaf edge disease of, in Denmark, 
483. 

— , mildew of, ‘Pra’ sulphur against, lu 
Germany, 171. 
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TCaTraiits], Mtjcospkaerella grossulariat on, 

^ control in Illinoie, 464. 


ontrui 

_ Poiypom ribw on, in Gennfmy, 201. 

^ Psmdop^i^<^ ribis on, in Switzerland, 

277. 

__ jSp?<aero<Aficii mors^utae on, in Italy, 

277 

CWiisea faginea, Fornc^^ comatus arid F 
nrnom on, in S. Africa, U2. 

Cutworms, i:HtoHO]3?it/iora meyaspema on, 
i„jratal,412. 

persicxim, Gheospomun attacking, 
in Germany, 269. 

Cyofocoainm okaghiinn on olives 
Morocco, 54, ^ 

CifdofOrt sintmh GymuoporancjMm (man- 
cum on, in Japan, 23 
TMfgaris, see Quince. . v 

(■„ItndTO$portu«i padi on cherry in]s.>- 

■ Wales, 354’, in U.b. A., no, 

Ci/ma/opfcora duplaris and C. ,flmcor,as 
Cordi/cciJ^i mddaris on larvae of, m 
Sweden, ^6* 

€>i,uxton (laciyl<yn, Hehninihosponum wjzae 
on, in Japan, 231. , 

Cunmttm Thippmvra differing 

from F. mettdii on, in Ceylon, t. 
CMhmandra Uiacta^ A 10 ;nia/iu so?«ru on. 
in Piitch E. Indies, 422. 

Cypress (Cwpressus}, ' witches broom on, 

in Italv, 404. . 

Gptovus mndidus, biological strains of, 

on cabbage in Denmark, relation 
of weeds to, 563. , . . v 

Ojiikspora UMa on sweet potato in >ew 

3l- ^ OOt 

Cimwra British species oh 
1 dmjsosptrma on Acer ,c,ccUnmm in 

Canada, 96. i af , in 

_ _ on poplar m Canada, 96, m 

- Holland 

_ on sugar-cano in Argentina, 

C/tospor;n« on elm in Holland, 

_ dtrlp^rda on mandarin orange m 
Italy, 310. 

Dac^ijfts gknKfula^ biology of Claucfj's 

sclerotia on, 116. . 

Dahlia. Eniylmia C?) cahndi<ia on, m 
Holland, 54. . • n 

‘Dartrose', see Femicidftna s 
Date palm {Bmn'a datUMtaC), Alk\na^ 

J’nSn;/ white di^gse nf, in 

Maemponum on, in Arizona, loh 
, D’farcmn disease of, m Algoua, 

Datura, Alkrnaria solani on, in Dutch E- 
Indies, 422. . 

— atramnium, tomato mosaic n 
missible to, in Indiana, 40. 

Mucus carota, see Carrot. 
i)et;jhiniuw, fimrinm wdaw on? 
Uganda, 163. 


Dcmatiam on elms in Holland, 2. 

— mcuophijUam on citrus in Spain. 405, 

— cm elms in Holland, 2. 

‘ Dendhn \ use of, against apple mildew 
in Germany, 223, 

LiHdi-op}wtna cincJmiac on cinchona in 
Indo-China, 96. 

DaidrosdUtUa loijdu a conidial stage of 
AUeschtTid Utidii, 227. 

Dewberry (Hahus aicsiu.y. mosaic of, in 
Sew York, 352. 

JlionOms, see Carrjatioil. 

Diapertke pecniciosa on plums in England, 
209. 

Duhjin'.lla applanaUt, on raspberry in Den- 
mark, 488 ; in Gerimniy. 128, 201, 
467 ; in Switzerland, 278, 302. 

— hjcapiriici on tomato in Denmark, 

488. 

Didymopsis (imnicoia, mycoi'rhizal lungus 
resembling, in Italy, 283. 

DidskUa identical with Cijdcsddzon, 141. 
DipMia c.ausing gummosis of citrus in 
Argentina, 62; in California, 543. 

— gumming Ctsused by inoc.ulaUon of 
orange and lemon with, in California, 
541. 

— on maize and Prnnmi»m typhoKham in 
India, 259. 

— on rubber in Malaya. 396. 

— cacaokda, see Botryodipkdta ihohimm. 

— dtrkola on orange in S. Australia, 

292. 

— licmrski on chilli in Holland, 54 

_ on grapefruit from W . I nd.es, 

65 

~ iheoVromuc, see Bot/jyociiplodia 
_ tahtricola on potatoes from J^va, 4-4. 

on sweet potato in J exas , 

[ _ _ on ivatermelon in u.b.A,, >, 


—'erne on maize in U.S.A., 

267, 442, 446 ; varietal resislane-e to, 
in Indiana, 50. ^ . 

BlpMmi liicdpcrski on cucumbei 
Britain, 208, , .im 

on tomato in Denmark -46, 

DipddUni pmciakon, mycorrhiza of, 
Dkcdt Zlmma on SaVa a>M in Holland, 
Dkikhlk spkata. JSi; 

Cry.inii bulpliu' I,"™” ‘'nu'itmvi, 

I,r„um Xlpto.viron, riSe 

p^iSrr^stfrirp.i'hE.i.idies.H, 

‘ hi i<Tht 346 *! xi no diseases, 

tomato late blight, , 

. ^vheat smuts, .3, -w, -o , 

322, 400, 458, 459. 


I Eartbnut, see Groundnut. 
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Earthworms as disseminators of Flasmo- 
diophom bi‘assicae^ 351. 

Echimhoiryum citri on citrus in Spain, 
405. 

Echwocfdoa cm&-galli a host of sugar-cane 
mosaic, 584, 

Echinodonfium iindoriwn on logs of fir and 
hemlock in U.S.A., 531. 

Eggplant {Solanum melon{;ena), Alternaria 
solani on, in Dutch E. Indies, 4^2. 

— , Bacterium SQla)taGeanifn on, in the 
Philippines, 261, 262, 445. 

— , mosaic-like disease of, in Astrakhan, 
535. 

— , Orobanche aegypiiaca on, in Astrakhan, 
207. 

— , VerticiUium albo-atrum can infect, in 
England, 150 j occurs on, in U.S.A., 
110. 

Egyptian clover, see Berseem. 

Elaeis guineensis, see Oil palm. 
Elaeodeudron croceuirif Fomee rimosus on, in 
S. Africa, 142. 

Elderberry (Saj»t6wcns nigra), Glotosporiim 
fructigenum var. swm&i/Ci on, in Switzer- 
land, 299, 

Elev.siue coracana, Piriczdaria on, in India, 
259. 

, Phyliadiora ekusines on, in Uganda, 

264. 

, Vstilago elevsiids on, in India, 308. 

— indico, Helniinthofiporiurii onj::ae. on, in 
Japan, 231. 

, mosaic disease of, in Hawaii, 241. 

Elm {Uhmis), bacteria on, in Holland, 2. 
— , Botrytis on, in Holland, 2. 

— , Cepliodosporimn on, in Holland, 2. 

— , Cytosporina on, in Holland, 2. 

— , Demdium on, in Holland, 2. 

— , — pullulans (?, on, in Holland, 2. 

— , die-back of, in Germany, 201. 

— , Fusarium on, in Holland, 2, 93, 

— , Graphiim on, in Holland, 2. 

— , — ulmi causing disease of, in Holland, 
93 ; evidence not accepted, 431. 

— , Mwiiia oiif in Holland, 2, 

— , obscure disease of, in Holland and 
neighbouring countries, 1, 93, 431, 
484 ; attributed to GrapitkoA ulmi, 93 ; 
to l^colijfus beetles, 484; varietal sus- 
ceptibility to. 1, 93, 

— , Pho)na on, in Holland, 2. 

— , Ramulanrt on, in Holland, 2. 

— Sphacropsis ulmicda on, in Wisconsin, 
481, 

— , VeiikiUium albo-ainm can infect in 
Britain, 150. 

‘ElosaU, control of apple mildew with, 
in Germany, 121 ; of vine Oidium with, 
in Germany, 255, 

Elymus, Pnccipia ghimaruu on, in Cali- 
fornia, 392. 

Empusa auJicae, control of brown-taif 
moth by, in U.S.A., 312. 

— frescuii parasitic on aphid-s, 311. 

— - grtfili parasitic on grasshoppers in 
h’atal, 412. 

— ]afjet>if‘/rm)s parasitic oii aphids, 311. 

— lecanii parasitic on Coccus liridis in 
Java, 211. 


Endomyces growth inhibited by 

Spicuria purpurugenes, 567. 

Endothia parasitica on chestnut, danger of 
introducing into Europe, 189 ; intro- 
duction into U.S.A., 143; losses 

caused by, 143 ; occurrence in China 
and Japan, 189 ; in U.S.A., 107, 143 
191, 481 ; varietal resistance to, 107* 
481. 

Entomogenous fungi in Ceylon, 370 ; ia 
Dutch E. Indies, 368 ;,in France, 31.3 • 
in S. Africa, 70, 412 ; in U.S.A., 312* 
369. 

Entomopeciza sorazteri, see Fahraea mo.cu. 
lata. 

EniumupJdkora futnosa parasitic on Psmdo- 
(vccus citn in Florida, 312. 

— •niiajaspmna parasitic on cutworms in 
Natal, 412. 

Entjmosporium on loquats in S. Africa 
70. 

— maculatum, see Fahraea inacidato.. 

Entyloma (?) caleuduia on dahlia in Hol- 
land, 54. 

EpicliJoe sasae on Sasa spiculosa in Japan 
238. 

EpiVoccJOH hyalopes on rice in Uganda, 
157. 

Epitrix cucimeris probably transmits 
tomato mosaic in Indiana, 40. 

Ergot, see Claviceps purpiirea. 

Ericaceae, tubers at base of, 136. 

Erica arhur&.i, Tvruki ligaiperda on, in 
Europe, 34. 

Erioboinja japnticn. see Loquat. 

Ertcinia phytupidhora, see Bacilltts atrusep^ 
ticus, 

Erysiphaceae, papaw attacked by one of 
the, in Bermuda, 306. 

Enjsiphe on cabbage in Trinidad, 335. 

— cichoracearum, biological specialization 
of, 180. 

on cucumber, control in Cali- 
fornia, 152. 

— grami/a's on barley. 48". 

on cereals in Germany, 162; in 

Morocco, 54. 

on oats in Wales, 401. 

— — on wdieat in Denmark, 487; in- 
creases acidity of infected plants, 361, 

— h'lvridala, biological specialization of, 
on Boraginaceae, 180, 

— P'Hygoni, genetics of resistance to, in 
Ocirithera, in U.S.A,, 74. 

on beans, control in Germany, 

171 ; occurrence in Bermuda, 306. 

on clover in Canada, 304. 

Erytlii'iaa, HepUMsidhon logoriea.se on, in 
butch E. Indies, 145. 

Etythroxyloa cocat, Cortkium on, in Ceylon, 
473. 

Esca disease of vine, see Apoplexy of 
vine. 

Ethvleue, toxic action of, on plants, 
332. 

Eucalij2)tiis, tumours formed in, 135. _ 

— ghiuhis, Ganodmm sessile ou, 
Argentina, 17. 

Ei'.clea macrophylla., Palamaiella eucleaeon, 
in S. Africa, 141. 
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VEMtka] naid^nsis, Jsipinga areolata on, 

S. Africa, 141. , 

Emeiiia camphylldta, Clove, 

jatnbos, Fusarium udum on, in Uganda, 

1G3, 

Euphorbia, protozoa in latex of, d4, 170, 
177, 229, 434, 523. 

^ arku-hsana, Uromyces dictosperma on, in 

U.S.A., 472, 473. 

_ demta and preslii,^^ Uromyces pro- 
ewin«n5 on, in U.S.A., 472. 

Excoecaria ermrgiiiutci, protozoa in latex 
of, 239. , 

Exoascus defmnans on almond, apricot, j 
nectarine, and peach in New Maud, 
373. 

on peach, control in Germany, 

166- in New Zealand, 155, 373; in 
U.S.A., 73, 374, 454, 506, 546 ; occur- 
rence in Astrakhan, 535. 

_ ,aiitor on cherry in New Zealand, 
373. . p ^ 

Eruuus chcmaecenisus m uer- 

many, 373. . 

^ prmi on plum in Canada, ; in 
New Zealand, 373 ; in L.b.A., 439. 
Emponum preisii onPhomix in Denmark, 
4SS. 


Fabraea maculata on pear in New Jersey, 

110; in S. Africa, 71.^ ^ 

on quince in S. .-arica, ti; in 

.Switzerland, 275, 302. 
faults sylvatica, see Beech. | 

Fi^eiation produced by Baciertum lioiie- ^ 

/aciexs, 10. • t- c * 1 

fistMcaelatior, Pucania loin on, in D.fe.A., | 

209. I 

Fic('s carica, see Fig. , ; 

on..™ gallforniaUoYO. W*. 

Fi- {Ficus carica), annaibae m latex ol. j 
177 ; harmless to cats, 230. , . , I 

Aspergillus uujer on green and dried, j 
in California, 130. 

_ Colletoirkhwn on, in Uganda, loi- 
’ die-back of, in France, Ibd. 

Ganoderma sessile on, ui Argen o., 

— ^ Kuehueolu fid on. in Uganda, lo/. 

Fiii disease of sugar-cane ocused J 
'phyiamoeba sacdiari, 23o ; m i 

in the Philippines, 38, 109, 231 , ruk 
of introduction to western hemi- 
sphere, 469. ^ 

Filao, sec 6'as«ar/nfi equmijolm. _ 

Fir {Abies% Fomes annosus on, m ftcxju. , 

—/rorula Ugniperda on, in Europe, 31. 
— see also Abies. 

Fireblisht, see Bacillus amyiovum'. 

Flax iLuU Botryltscmemi 

on, in Holland, 53, ^ 

— , CoUeietrichum on, m G . . r 

118; in Michigan, 313. 

— limcolum on, in , V.V 

stated to be identical with €■. ha 6 
813. 

— droop in Ireland, H*- 


I [Flax], FuS'iriiuti Uni on, in Canada, 304 ; 
in Kenya, 260; temperature rcUtiotis 
of, ill U.S.A., 67. 

I — , CrloeusporiuiH Uni on. see ColhU/ridonn 
Uni. 

— heat canker in U.S.A., 313. 

— , ilelampsoTu Uni on, in Cauaihi, 304 ; 
in Ireland, 117 ; in Morocco, 54 ; 
specialized races of, 117. 

— , PoUjsporii Uni on, lU Ireland, 116. 

— , Sthoofieia Ubertkviu on, hi livlaml, 
118. 

— seed disinfection, 116. 

— , Thielaiia hasicola on, in Ireland, 117. 

— wilt, see Fusariem Uni. 

•Flick’ spraying apparatus agahist vine 
diseases in Austria, 532, 

Fomes on Hexea rubber in Dutch E. 
Indies, 8. 

— onn<jsws, forest rejuvenation for con- 
trol of, in Germany, 430. 

on fir trees in Saxony, 482. 

on pines in Holland, 430, 

on stumps of fir, larch, and pine 

I in U.S.A., 531. 

tissue decay caused by, 98, 

! aw.iidaris on O'ca laurifol'a in .S. Africa, 

i 142. 

— appbhxdus on .ilcafit;' in Ceylon, -uo. 
OH coco-nut in St. Tlionias Isiami, 

589. ^ , , 

on oil palm in .St.Th>:.mas Island, 

589. 


-on Ok", laurijolin in S, Africa, 142. 

__ — ou tea in Ceylon, 295,_ 

>,ysb-.((!is on Oka Piurijdi" in S. Africa, 

142. , . ^ 

„ to»ch"tiis on Uelia azedarach n. b. 

■ ■ c: vf...... 

ciiixutus on Cert he" J'lgxiei mb. M u, . 

142. 

— aypbo-iO'U oak tim).>or decayed by, m 
Versailles Palace, 97. 

_ dmidojfii on JtoUpcrvs procera m 
Keuva, 529. _ ^ 

!a 7 /«s, ash analy^iis '4. -bi. 

_ _ on poplar in France, 1J«. 

^geotropL on 
and i^irgilia 

iqniarius, ash analysis ot, - i 

oi', ou oak, 284. 

on a, spoil in Utah, 

_ -oavhw 

_ on jnuipora wi t.b.A-, 

J"!: m 

sciftVe in Dutch E. 
— laioaocnsts on^ cottee 

in 'Ceylon, T. 

I tea in Ceylon, 291; in Into. 

I JT*;::.]" “ * 

Africa, 142- 

j in Ugant a, • • 7 

1 _ 1 on nemt rubber m Ceylon, 
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374 ; in Malaya, 896 ; toxicity of lime 
to, 374. 

[Pomes] muUiplicatus on coco-nut in St. 
Thomas Island, 689. 

— vchrolaccatus on coco-TiMt in St.Tliomas 
Island, 689. 

— pectinatus on cacao in St, Tliomas 
Island, 589. 

— pinicoia on Fiaus ponderosa in Oregon, 
482. 

on stumps of fir and larch in 

U.S.A., 531. 

— pseudofeiTeus on Htvea rubber in Dutch 
E. Indies, 8 ; in Malaya, 396. 

— nrnosus on Acacia, Curtisea faginea, 
Blaeodendroti croceum, Kiggelaria ({fricana, 
O'ea (aurifoUa, PleurostyJa, Ptaeroxyhn 
utile, and Rhus laevigata in S. Africa, 
142. 

on Rblrinia pscad-acacla in Michigan, 

189. 

on Sc/io^^o latiftUa, Scolopia mundtii, 

and A^ymahs monospora in S. Africa, 
142. 

— xiseas on Douglas fir in U.S.A., 205, 
531. 

on structural timber in U.S.A., 

146. 

— — temperature relations of, 147, 
148. 

— rufo-fianis in greenhouses, mines, &c., 
in France, 98. 

— senex on oil palm in St. Thomas 
Island, 589. 

on Shygiutn in S. Africa, 142. 

— tegetus on Oka laurifolia in S Africa, 
142. 

— yucaiensis on Olea and Trema bmctcola 

in S. Africa, 142. 

Formaldehyde, eliemotherapeutical in- 
dex of, 666. 

— injury to seed grain, 160, 266. 

— , physiological effects of, on ^heat 
seed, 266. 

— seed treatment against cereal dis- 
eases in Canada, 253, 256, 459; in 
C'zecho- Slovakia, 550 ; in Germany, 
161, 399, 416, 511, 552, 560 ; in N. Da- 
kota, 498; in Sweden, 19 ; in U.S.A., 
4-58, 649; in Wales, 400; against 
IlelmintkospQrium graminmm in "Wis- 
consin, 491 ; against wheat bunt in 
Austria, 538; in Canada, 253, 254, 
459; in England, 308; in Germany, 
555 ; in U.S.A-, 73, 206, 204, 458 ; in 
Wales, 400. 

— soil treatment against Fa$(u-iu)n in 
pine seedlings, 800; against onion 
smut, 206, 460. 

— tank for onion smut treatment, 460. 

— treated seed not injurious to animals, 
512. 

Fragaria mca, see Strawberry, 

Frn.dnus, see Ash. 

Fruit, amount of poison remaining on 
sprayed, 168. 

— diseases in Astrakhan, 535 ; in Aus- 
tralia, 353; in California, 393; in 
Canada, 255, 304 ; in Denmark, 488 ; 
in ED:jland, 209 ; in Germany, 201 ; 


in Holland, 63 ; in Illinoi.s, 453 ; in 
Malta, 452 ; in Michigan, 71 ; in New 
York, 351, 646 ; in Ohio, 442 ; in Pen- 
sylvan ia, 444 ; in Switzerland, 802 ; 
in Uganda, 157; in Wisconsin, 25?’ 
492. ’ 

[Fruit], handling of, for market, 67. 

— quarantine in U.S.A., 689. 

— rotting fungi, effect of temperature 
and COa on, 24. 

— trees, sudden death of, in Tyrol in 
1922, 16. 

Fuchsine as a colouring matter for dis- 
infectants of Hevea rubber in Java 
323. ’ 

Fumago vagans on tomato, 245. 

Fungi, list of new genera of, 534. 

— , syntlietic culture media for, 82, 83. 

Fungicides, chemotherapeutical studies 
of, 551-560. 

— , regulations for sale of, in Queensland 
591. ’ 

— , testing of, in Germany, 169. 

Fungolit against cereal smuts in Ger- 
many, 399. 

Fungus cultures, mite infestation of 
325. 

, ' staling ’ of, 328. 

Fusafine for disinfecting seed grain in 
Gel-many, 161. 

Fusariol against Urocxjstis occulta in Ger- 
many, 170. 

Fusarium cultures, ‘staling’ in, 330. 

— liyphae, apical growth of, 588. 

— on barley in Denmark, 487. 

— on cereals, apparatus for seed treat- 
ment against, 224 ; occurrence in Ger- 
many, 200 ; in Norway, 202 ; seed 
sterilization with mercury salts 
against, 552. 

— on citrus in California, 540, 543. 

— on cucumber in California. 152, 

— on elm in Holland, 2, 93. 

— on hops in England, 132. 

— on maize in India, 259; in Indiana, 
56. 

— on peas in Canada, 304; in New 
Zealand, 432. 

•— on Pennisetu7n typhoideum in India, 
259. 

— on pine seedlings in U.S.A., 5. 

— on potato in Bermuda, 306 ; in Cana- 
da, 26; in Dutch E. Indies, 423; in 
Manitoba, 424 ; in store in India, 333. 

— on raspberiy in Holland, 53. 

— on roots of various plants in Italy, 
283. 

— on rye in Bavaria, 281, 509 ; in Hol- 
land, 53. 

— on spinach in U.S.A., 100. 

— on sugar-cane in Barbados, 260, 
467. 

— on sugar-cane setts in Argentina, 
339. 

— on tomato in England, 347 ; in Mor- 
occo, 54 ; temperature relations of, 
in U.S.A., 67, 136 

— on wheat, occurrence in Denmark, 
487 ; in S. Africa, 536 ; tolerance to 
acidity and alkalinity of, 12. 
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stage of A'ecM'a hmaiochrowa 
on citrus in Argentina, 62. 

wilt of tomato, relation of soil tem- 
perature to, 67, 136« 

— arthrosporioides on timber in U.S,A , 
185. 

— amiaceum on wheat, influence of COj 
and hydrogen-ion concentration on, 
383. 

— batatatis on sweet potato in New Jersey, 

50. 

blasticola on pine seedlings in Sweden, 

299. 

caerukum on potato in Norway, 202. 

— conglutinans on cabbage in Canada, 
268 ; in Delaware, 301 ; in Texas, 256 j 
in Trinidad, 835, 486 ; temperature 
relations of, 67 ; varietal resistance 
to, 258, 301, 486. 

cubense on banana in Panama, 322 ; 

in the Philippines, 108 ; in St. Lucia, 
261; in the West Indies, 217; rela- 
tion of, to Panama disease, 217, 322. 

— culmorum on pine seedlings in Sweden, 

300. 

— on wheat in Kenya, 360 ; in- 
fluence of CO2 and hydrogen-ion con- 
centration on, S8S. 

— discolor sulphureum on potato in Mani- 
toba, 424. 

— erubesmis on tomato, 245. 

— eumartii on potato in Nebraska, 386 ; 
in Pennsylvania, 443. 

— moxysporum on pine seedlings in 
Sweden, 300, 

— ferruginosum on tomato in Britain, 
149. 

— gtmmiperda associated with disease of 
pear buds in Holland, 53. 

— kerbarum on wheat, influence of CO^, | 
and hydrogen-ion concentration on, 
383. 

— hordeanm on barley in Morocco, 54. 

— hyperoxyspomm on sweet potato in 
New Jersey, 30. 

— limonis on citrus in Spain, 405. 

— Uni, influence of soil temperature on, 
67. 

— — on flax in Canada, 804 ; in Kenya, 
260. 

— hjcopersiei on tomato, 245; in Arkan- 
sas, 440; in England, 148, 347 ; in 
Indiana, 10, 40; in Mississippi, 441 ; 
in Missouri, 347 ; in Texas, 250 ; in 
U.S.A., 40, 428 ; relation of hydrogen- 
ion concentration and soil moisture to, 
477 ; temperature relations of, 428 ; 
transmitted by seed, 92 ; varietal re- 
sistance to, 40, 441. 

— macroxysporum on pine seedlings in 
Sweden, 299. 

— main on onions in Bermuda, 306 ; in 
Ontario, 436. 

— metachroum on pine seedlings in 
Sweden, 299. 

— minimum, see F. nivale. 

— moniH/i)rme on maize in Missouri, 
213 ; in Pennsylvania, 442 ; in U.S.A , 
106 ; in Wisconsin, 257. 

— nivale on cereals in Norway, 202. 


6ir 

[Fiwrtrnm nivale] on rj’o in Germany 
control of, 161, 200, 417, 511. ‘ ’ 

— niveum on watermelon in U.S.A 
280. 

— orthoceras on tomato, 245. 

— oxyspmm, fungus resembling, cm 
rotted stored potatoes in Texas, 256, 

, nutrient requirements of, 82. 

— — on potato, control in Oregon, 
206; factors affecting and methods 
of infection of, 521 ; occurrence in Ber- 
muda, 306 ; in Canada, 26, 332, 465 ; 
in Manitoba, 424; in Nebraska, 386,’ 
521 ; in Oregon, 206; in Pennsylvania, 
443 ; in Texas, 256 ; temperature re- 
lations of, 522. 

on s^veet potato in Mississippi, 

441. 

on tomato, 245 ; in Britain, 149. 

— putrefacieyis on apples in Switzerland. 
303. 

— radkicola, nutrient requirements of, 

83. 

— redokns, fungus resembling, on pine 
seedlings in Sweden, 299. 

— roseum on rice in Uganda, 157. 

— scleraiioides, fungus resembling, on 
pine seedlings in Sweden, 300. 

On tomato in Britain, 149. 

— “ solani on melon, insect transmission 
of, 561, 

on pine seedlings in Sweden, 299. 

on potato in Morocco, 54 ; rela- 
tion of, to other organisms, 91. 

— stages of Nedria coccinea and N. galli- 
gena compared, 90. 

— subcarneum on pine seedlings in 
Sweden, 300. 

— snbwJaiiMmoii piue seedlings in Sweden, 
299. 

— s'uJph'ureim on tomato, 245 ; in Den- 
mark, 246, 

~ trichothecioides on potato in Nebraska, 
386. 

— udum on carnation and various other 
plants in Uganda, 163. 

— lasinfedum on cotton, control by 
potash fertilizers in U.S.A , 66 ; 
occurrence in Arizona, 154 ; in Ar- 
kansas, 441. 

-on peas in Germany, 201. 

— ^ciUkommii, apple and pear fruit 
attacked by, in Denmark, 218. 

characters of, as conidial stage of 

Fedria galUgena, 90. 

Pusi'efodiMW on fruit trees, ‘solbar 
against, in Germany, 132. 

— on loquat in S. Africa, 70. 

cemsi on cherry in Germany, 201. 
i — dentnticum, see Veniinia inaequalis. 

— effuirtm on pecan in Mississippi, 441- 

— mrmuw, see Fezduna pinna. 

salicipirdxim on Salix alba in Holland, 

93 

Fusicocemn, fungus resembling, in rotted 
pears in Holland, 53, 

_ on chestnut in California, 190. 

on Pinus insignis in S. Australia, J98. 
f i/fiwua parasifici'w on hops in England, 
132. 

4 
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Galanthus nimlifi, see Snowdrop. 
Ganoderma sessile on apricot, Casuarina 
strida^ E^icalyptus globulus^ fig, Goitrliea 
decoriicans, pear, plum, pomegranate, 
Robinia pseud-acnda, Tipuana tipa, and 
various other forest and fruit trees in 
Argentina, 17. 

— , See also FomeSy Polyporus. 

(iarlic (Aih'fm sativum), Macrosporium 
parasiticiim on, in Spain, 191. 

— , Peronospora sckleideni on, in Spain, 
191. 

— . Sclerotium cipiwrum on, in Spain, 
191. 

Gas, toxic action of coal, on plants, 331. 
Geranium, see Pelargonium. 

Germisan, chemotherapeutical index of, 
556. 

— not injurious to animals, 512. 

• — , use of, against root rot of beet in 
Germany, 224, 510; against cereal 
diseases in Germany, 161, 162, 170, 
281, 399, 416, 511, 550. 

Gibberella sauiinetii, influence of COj and 
hyd]‘ogen-ion concentration on, 383 ; 
of hydrogen- ion concentration on, 308. 
on barley in Holland, 58, 

— — on clover in Holland, 53. 

on maize in U.S.A,, 106, 213, 257, 

442, 536 ; relation of soil moisture and 
temperature to, in U.S.A., 257, 536. 

— — on oats in Holland, 53, 

on rice in Uganda, 157. 

on rye in Holland, 53. 

on wheat in ("anada, 304 ; in Hol- 
land, 53; in U.S.A., 257, 536 ; rela- 
tion of soil moisture and temperature 
to, in U.S.A., 257, 536, 

Ginger {Zingiber qficinale). Vermicular ia 
zingiber cae on, in India, 249. 

‘ Ginocchiatura ’ of wheat in Italy, 561. 
Ginseng (Panax quinquefoUum), Aliernaria 
solani on, in Korea, 502. 

— , Bacterium araliavorus on, in Korea, 
502. 

— , — panaxi on, in Korea, 502. 

— , Cladosporiuni on, in Korea, 503. 

— , Colletotrichum panacicola on, in Korea, 
502. 

— , Coriicium solani on, in Korea, 503, 

— , ifucor on, in Korea, 503. 

■ — , Phoma panacicola on, in Korea, 503. 

— , — panacis on, in Korea, 503. 

— , PhyRosticia paikax on, in Korea, 503. 

— , Fhytopkthora cactorum on, in Korea, 
503 ; in U.S.A., 433. 

— , Sclerotinia on, in Korea, 503. 
Glioclcuiium on timber in U.S.A., 185. 
Gloeosporium on cyclamen in Germany, 
269. 

— on rose in N. S. Wales, 354. 

— on rubber in Malaya, 140. >* 

— on vine, in Arizona, 155. 

— ampelophagum. on vine in France, 532 ; 
in N. S. Wales, 437 ; in S. Africa, 
353 ; in S, Australia, 353. 

— /ructigenum on vine in New Zealand, 
534. 

var. on elderberry in Swit- 
zerland, 299. 


[Oloeosporam’] limetiicolum on limes in the 
Philippines, 108. 

— Uni on flax in Germany, believed to 
be identical with ColUiotrickum Knj. 
colum, 118. 

— lunatum for control of Opuntia in 
Australia, 397, 

— malicorticis on apple in Queensland 
123, 

— musamm on banana in the Philip, 
pines, 279. 

— pint stated to be identical with J.epi'o- 
siroma pinasiri, 342. 

— psidii on guava and orange in Mexico 

414. 

— ribis on gooseberry in S. Australia 

292. ’ 

— venetum on raspberry, occurrence and 
control in U.S.A., 219, 258, 278, 454 
493. 

— toxicity of sulphur to, 460. 

Glomerella on apple in storage, 123. 

— cingulata on apple, occurrence and 
control in U.S,.^, 454, 505, 546. 

— — on coffee in Uganda, 156, 408. 

on tea in Assam, 344. 

on vine in France, 532. 

toxicity of sulphur to, 460. 

— lindemuthianum on French and wax 
beans in Denmark, 488. 

— rufomacutans var. cyclaminis on cycla- 
men in U.S.A., 270. 

Glyccria ftuiians, biology of Claviceps loilsotii 
on, 115. 

Ghjcine, see Soy-bean. 

Gnomonia erythrosioma on cherry, attacked 
by Trichothecimn rosmm in Switzerland, 
277. 

Gomphocarpus /rulicosits, action of latex of, 
on protozoa, 523. 

Gooseberry {Rihes grossularia), Coleosporium 
rilicola on, in U.S A., 348. 

— , CronaHium ribieda on, in Switzerland, 
483 ; in U.S. A., 4, 107, 205; quarantine 
regulations against, in U.S.A,, 4, 

— , Gloeosporium ribis on, in S. Australia, 
292. 

— , Phytophihora on, in Holland, 53. 

— , — omnimra on, in Switzerland, 
303. 

— , Polyporus ribis on, in Germany, 201. 

— , Pseudopeziza ribis on, in S. Australia, 
353. 

— , Spkaeroikeca mors^uvae on, in Crimea, 
69, 70 ; in Denmark, 563; in Germany, 
132, 169, 171, 201, 223 ; in Holland, 
53; in Italy, 277, 293; in Norway, 
548 ; in Sweden, 457 ; in U.S.A., 454 ; 
tests of control measures against, in 
Crimea, 69, 172 ; in England, 376; in 
Germany, 171, 223; in Holland, 53; 
in Illinois, 454 ; in Norway, 548 ; in 
Sweden, 457, 

Gossypium, see Cotton. 

Gourd, CoUetoirichum lagenarium on, in 
U.S.A., 256. (See also Cucurbita, 
Lagenaria'), 

Gourliea decoriicatui, Ganoderma sessile on, 

in Argentina, 11. 

Grapefruit {Citrus decumana), Colleioirichuin 
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gloea^pwioidis on, in the Philippines, 

m. 

[Grapefruit], diplodia irnfaltiisis on stored, 
from W. Indies, 65. 

PenicilUmi digitatum causes rise of 
temperature in, 83. 

, phomopsis caribaea on stored, from '\V. 

Indies, 65, 

, — citri on, in U.S.A,, 106. 

. — , psewdo?«{>/i<w citri on, in Japan and 
the Philippines, 64 ; in U.S.A,, 106; 
relation, of age of tissues to infection 
by, 64 ; susceptibility to, due to sto- 
raatal structure, 63. 

^ scab, use of Bordeaux oil emulsion 
against, in Porto Rico, 539, 

Grape vine, see Vine, 

OiupUola phocHicis on Phcemx, in Den- 
mark, 488. 

Gmphmm, absence of, in life-cyde of 
Spwotrickum carougeani, 21. 

_ on elm in Holland, 2. 

— on timber in U.S.A,, 185, 186. 

_ piidcilUoidcs (?) an imperfect stage of 
Cfraiostomdla piceae, 50. 

— iitilboid€im on rice in Uganda, 157. 

y/mi on elm in Holland, 93, 431. 

Grasshoppers, Pmpusa grydi on, in 

Natal, 412. 

Grass mosaic, see Maiae and Sugar-cane 
mosaic. 

Green manure for control of Adlnoumces 
scabies on potato, 520. 

Gmillea rohush, Fusiirium udwn on, in 
Uganda, 163. 

_ ~ wet root rot fungus on, in Uganda, 
157. 

Grey speck disease of oats, 403 ; similar- 
ity to sugar-cane root rot, 526. 
GrossiUaiiaf see Gooseberry. 

Groundnut (Arachis hypogaea), Bacierium ' 
•■'■o/'anaccflnnn on, in Dutch E. Indies, ' 
9, 351. 

I Carospord personuia on, in Dutch R. 

Indies, 351. 

— , curl disease of, in Dutch E. Indies, 9, 
— , ftwcttu'a amchidis on, proposed legis- 
lation to exclude from Africa, 851. 

— , two obscure diseases of, in S. Africa, 
352, 

OmiiKum o^cOiodc, i'homa and Phomopsis 
sfeiearti on, in Barbados, 261, 

Guava [Vsidium guajavci), Gloecsporvam 
psidii on, In Mexico, 414. 
GuignardiahidwelliU danger of mistaking 
Coniothfrium diplodieUa for, 45, 436. 

on vine in France, 532. 

— gorsini on cinchona in Indo-China, 
96. 

GuramosLs of apricot and cherry, 120 ; ot 
citrus, 62, 64, 203, 539-43 ; of sugar- 
cane, 8, 140, 354, 679. 

Gymmpormgium^ Japanese species of, 
237. 

— on apple and pear in Denmark, 563, 

— ftsiati'cum, hosts of, in Japan, 237. 

— c/aripes, factors influencing spore ger- 
mination of, 516. 

— giofcoww, structure of galls caused by, 
378. 


hemUpiimicim, hosts 
of, in Japan, 238. 

— idefafi, hosts of, in Japan, 238 , 

^jiini]H:ri-u>rgimimoniiVp\e in U.S.A,. 

444,546. ’ 

, structure <i galls caused by, 378. 

— sahiim oil pear in Astrakhan, 535 ; in 
Crimea, 172. 

— shiraiaum, hosts of, in Japan, 288. 

— yamadds, hosts of, in Japan, 237. 


Haplographiam on timber in U.S.A., 
185, 186. 

Hawthorn, see Crntfiepiis. 

Hdiantkus annuns^ see Sunflower. 

J7fi?iCo6aiidii<w mmipfi, ScpiohasidiHm hogo' 
riense not identical with, 146. 

Hchninihosporinm on barley in India, 259 ; 
in Holland, .53. 

— on cereals, apparatus for seed treat- 
ment against, in (Icnnany, 224. 

— on dates in Arizona, 154. 

— on millet in India, 259. 

— oil rice in India, 259 ; in U.S.A., 
334. 

— on rubber in Malaya, 396. 

— on Setaria iiciUca in U.S.A,, 61. 

— on sugar-cane in India, 259. 

— on wheat in N. S. Wales, 354 ; in the 

Sudan, 81 ; in U.S.A., 59, 106; strains 

of, 60. 

— , saltation in, 60. 

— aoenae on oats in Wales, 401. 

— gramineim on barley in Austria, 538 ; 
in Germany, 161, 169 ; in Norway, 
202 ; in U.S.A., 491, 498 ; losses from, 
in Germany, 200 ; pcrithecia of, in 
California, 61 ; in Holland, 53 ; seed 
treatment against, in Austria, 538 ; in 
Germany, 399, 4 16, 509 , 511, 552 
(See also Pfcospor^ tnchostomci). 

oryzae on rice in Dutch E, Indies, 8 ; 

in Japan, 1S9, 230; in Uganda, 157 ; 
suscepllbility of other cereals and 
grasses to, in Japan, 231 ; temperature 
relations of, 232. 

— sacckari (?) on sugar-cane in Australia, 
580 ; in Barbados, 261 ; in Cuba, 525. 

— satmm on barley in California, 61. _ 

01^ Slordc'i-iin i/iuTi Hutti in California, 


Oi. 

on wheat in Canada, 304. 

— soroliiuiaiium on wheat in Uganda, 
156, 264. 

^ teres on barley in Germany, 200. .bee 
also Pfeosporc ^eres). 

— turciewn on maize and sorghum m 


aiula, 264. 

■ksmus indicus, Certkim on, m 
ylon, 473. 

Ida teleuto&pore of, on 

■itkium ca7fip(inulatum in ' 

(statn'x on coffee in Ceylon, 

India, 448; in Uganda, luo, 156, 
3 ' spraying tests against, in Indui, 
a ! tplniitos cores of, in Ceylon, 58o ; 


155. 

Hemlock, see Tswja. 
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Hemp (Cannahis saiiva)^ uspulun stimu- 
lates germination of, 162. 

Heracleum sphondyliuiriy Volkartia umhelli' 
fcramm on, 243. 

Herpetomonas, action of Euphorbia latex 
on, 424. 

— muscae domesfkae, inoculation of 
Euphorbia with, 178. 

Eeterodcra radicicola associated with Fusa- 
riutn udum on AnUrThinum in Uganda, 
163; with ArmiUaria meilea on cork 
oaks in the Pyrenees, 431. 

Hevea brasUiensis, see Rubber. 

Hibiscus, Bacterium kibisci on, in Japan, 
413. 

— canMa6mws, Bacterium solanaceamni on, 

in Sumatra, 314. 

, root disease of, in Surinam, 107. 

— ■ — Sclerothim rolfsii on, in Sumatra, 
315. 

Hickory (Can/a ocata'^, RoselUuia caryaeorij 

inU.S.A., 50. 

Hippeastrum, amoeboid bodies in mosaic 
of, 241. 

Hokus lauaius, biology of Claviceps sclero- 
tia on, 116. 

, Pucci) ua loUi on, in U.S.A., 209. 

— imllis, biologv of Claviceps sclerotia on, 
116. 

— sorghum, see Sorghum. 

s^idanemis, see Sudan grass. 

Honev, RaciJ/ws amglovorus can live in, 

452' 

Hopperburn of potato in Canada, 26 ; 
distinct from tipburn, 28. 

Hops {Rumidus lupulus), Fusarium be- 
lieved to cause canker of, in England, 
132. 

— , Fit soma parasitinan on, canker prob- 
ably not due to, in England, 132. 

— , mosaic of, in England, 382. 

— Plasmodiopiiora hunvdi on, in Tas- 
mania, 305. 

— , Sphaerotheca humidi on, tests of fungi- 
cides against, in England, 168. 

Hordeuin murinum, Ilelminthosporium sali- 
vinn on, in California, 61. 

— vidgare, see Barley. 

Hormiscium on timber in U.S.A., 185. 

— colocasiae and W. ra^( f/<'<sowa« synonyms 
of Vascidomyccs x-iinth'>so7nae, 103. 

Hiniiodendnn on timber in U.S.A., 185. 

Horse-mdish {CochUaria armoracio.), root 
rot of, in New Jersey, 109. 

ffu77nUus lupulus, see Hops. 

Hijahpsora potypodikdryojjteridis, life-his- 
tory and hosts of, in France, 586. 

Hydi'ogen-ion concentration, germina- 
tion of various fungi affected by, 24, 

. 179 ; in relation to Actinomyces scabies, 
85, 520; to Aspergillus 7iiger, 23, 331 ; 
to CoUe(otricku7n lindewufAianuw, 24;-*to 
Fusuriurn of wheat, 12, 382 ; to F. lyco- 
persici, 347 ; to GibbereUa sauhineiii, 308 ; 
to Fuedniu graminis, 13, 361 ; to Bhi- 
zoctonia solani, 419, 420 ; toxicity of 
sulphur influenced by, 460. 

Hylesinus piniperda associated with Ccroto- 
stimeUa pkeae and C. pifi on spruce in 
Britain, 50. 


Ihjmenochaete causing brown root disease 
of camphor and rubber in Ceylon and 
Malaya, 291. 

— 7-ioxia, see Femes lamaoensis. 

Hypochms on coffee in Dutch E. Indies, 9. 

— on rubber in Dutch E. Indies, 8. 

— sacchari on sugar-cane in Cuba, 525. 

— solani, see Corticium solani. 

— theae on tea in Assam, 344, 345 ; in. 
Dutch E. Indies, 9. 

Ice scald of stored peaches, 68. 

Ink disease of chestnut in. France, 188 
431. ’ 

Inonotus schiui on Sekinus mode in U.S.A 
49. 

Insects, fungi parasitic on, see Entomo- 
genous fungi. 

— as disseminators of disease, 22, 131 
148, 152, 474. 

Ipomoea, Coleosporium ipomoeae on, in 
U.S-A., 348. 

— batatas, see Sweet potato. 

Iron sulphate for control of chlorosis of 
vines and fruit trees, l72, 552. 

Irpex destrue)is on acacia and tea in Cey- 
lon, 295. 

Isaria cJouostachoides on tomato, 245, 

— dettsa on cockchafers in France, 412. 

Isariopsis griseola, Cercospora colmytnans 

synonymous with, 342. 

on boans in Holland, 54. 

Isipinga areolata on Eudea natalensis in S. 
Africa, 141. 

— coniorta on Ti'ichocladus ellipticnis in S. 
Africa, 141. 

Iska disease of the vine, sec Apoplexy 
of vine. 

Jasmine susceptible to 

Pseudo7nonas savastanai in U.S.A., 12. 

Jowar, see Sorghum. 

Juglans, see Walnut. 

Juacus ej^usm var. dedpiens, Ceroospmrna 
juncicola on, in Japan, 281. 

Juniper {Juniperus'), Fennes ju7iiperhius on, 
in U.S.A., 530. 

— GgmnospQra7xgium on apple and pear 
associated with, in Denmark, 563. 

Jumiperv.s chi7ie>‘sis, Ggmuosporaugium ada- 
ticum on, in Japan, 237. 

var. procumbens {sarge7iti), 

spora)!giu777 asiaticu77i on, in Japan, 237. 

— couferta, see J, littoraJlis. 

— Uitoralis, Gipnaospoorangium heniisphae~ 
rlcum. and (?. shindamm on, in Japan, 
238. 

— procera, Fouies juniperinus on, in Kenya, 
529. 

— rigidis, Gyynaosporangmm idetae on, in 
Japan, 238. 

Jussieua, mosaic disease of, in Dutch E, 
Indies, 35. 

Jute (Gorchorus), Macrop}u)7na corchori on, 
in India, 2G0 ; relation of, to iJAtJoc- 
tonia, 260. 

Juvenile disease of oil palm in Dutch h. 
Indies, 9. 

Kale {Brassica oleracea var. rtndw), Bac- 
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Urium camptstrc on, soc 
nampe^ris. 

[Kale], control of Flainiotllcphara, bj-assicae 
on, by uspuliin, 222. 

-- Pseudomonas campesMson, in Bermuda, 
306. 

Kalimat, active principle of, 416 ; con- 
trol of Ufiteystts ecculfa on rye by, in 
Germany, 170 ; use of, against cereal 
diseases in Germany, 899, 416, 417. 
Keithia tUujina on Thuja plicaia\n Ireland, 
34a 

Xiggelaria afncana, Pomes r'mosus on, in 
S. Africa, 142. 

Kohlrabi (^ms^ica olemccft var . caulo-mpiO) 
bacterium campesire. on, see Psendomoms 
campes/n's. 

mildew of, controlled by ‘Prii’ sul- 
phur, 171- 

^ crtwipcsirf’s on, in Bermuda, 

306. 

radium action on club-root of, 494. 

pordgana, revision of genus, 341. 

cdchensis on Commdino. he>ig}w]ensiSf 

341* 

^ ^ Uonotrithm mnmdinae parasitic 

on, 341. 

^ pincni^fo^, see BracJigbasidium putanqai, 
__ |jol?i«e on Commelinaceae, 341. 

fradoscantiM on Commelinaceae, 341. 

Kretzschmaria micropus . on rubber in 
Malaya, 32. 

on tea in India, 343, 

‘Kroepoek’ disease of tobacco in Dutch 
E. Indies, 9, ^ 

‘Kringrot’ disease of rubber m Dutch 
E. Indies, 8. 

Kvehmola /ici on fig leaves in Uganda, 
157. 

Kurtakol, control of cereal diseases by, 
in Germany, 161. 


Lactic acid, promotion of sporing of 
CoMotrkliim hndemutk’tanum by, 24. 
hacbica, see Lettuce. 

Imstadia on tea in Java and bumatra, J, 
Lampong disease of Piper nignm in 
Dutch E. Indies, 87, 88. 

Urdam acak<da susceptible to Badtmm 
s6lcLUficeo,TUin in Sumatra, 846. 

L<u}e,iar,a vulgaris var. gourda, Mycesphae- 
reila citniUina on, in Japan, 16. 

Larch (i«nx\ AnniUaria meUta, Foims 
ftMWSus, F. ianvis, F. plnkola, Polyponis 
HchmlnMi, and Trametespirt? on stumps 
of, inU.S.A., 531. ^ , 

— mycorrhiza produced by a 

in Italy. 283 ; synthesis of, with Bole- 
tus ckgnns and Mycelium radicis sylwdns 
in Sweden, 78. 

— roots attacked by Mgceliaui rodtciS 
abktns, in Sweden, 78. 

i<4r<z, see Larch. ^ 

LaserpVam latijolium and^ L. sder, no.o- 
myces macrosporus on, 242. ^ . j . 

UmUtdiphdia iubericoJo, see Blplodia .u ^ri- 
co2a. 

Latex of plants, action of, on protozoa, 
424, 523. 


[Latex,] amoebae in, of Apoeynaeeae, 
Asolepiadaceae, Urticaceae, and fig, 

177 ; of Euphorbias, 176, 229 ; of let* 
tuee, 177. 

— , inoculation of cats and mice with 
protozoa from, 229, 230, 424. 

Lathyras adko.ViiuSy L. (u’ss-h'a, and L. 
praletisis, I'wmyces phi on, in Moscow, 

341. 

— oihjroiuSf see Sweet pea. 

L(v>rus notch's, die-back of, in Franco, 

188. 

Lacandula cc'ca, sec Lavender. 

Lavender {Laroudula nrn), PkoHAa protcox 
on, in France, 225. 

Lead nitrate effectual as seed disinfec- 
tant, 509. 

Leaf cuj'l of clover in Italy, 325, 

of covvpea in Dutcli E. Indies, 10. 

of groundnut in Dutch E. Indies, 9. 

of Phaseoias mitugo in Dutch E. 

Indies, 10. 

of raspberry in Canada, 17, 253, 

548; in U.S.A., 17, 129 ; transmissiim 
of, by Aphis iKbiphiluj 548. 

f/krepoh') of tobacco in Dutch 

E. Indies, 9. 

Leaf edge disease of apple, apricot, ami 
red currants in Denmark, 488. 

Leaf fall of cherry in New Jersey, liO. 

of various deciduous trees in New 

Jersey, 110, 

Leafho[»per injury of potato, distinct 
from tipburn, 28. 

Leaf hoppers as carriers of sugar-cane 
mosaic, 381. 

Leaf roll of potato, (‘erfJfication against, 
in Canada, 332, 465 ; in France, 569; 
control in British Columbia, 519 ; in 
Denmark, 291; in France, 519; in 
Pennsylvania, 443 ; description of, 
.509 ; effect of altitude on, in France, 

569; infiuence of environment on, in 

Canada, 519 ; in. Denmark, 289 ; iodino 
water test for, 569; occAirrcnce in 
Canada, 26, 255. 332, 424, 465; in 
Denmark, 289, 487, 5123 ; in E. 

Indies. 8, 422; in France, 1{4, 288. 
518, 568 ; in Germany, 200 ; in Hol- 
land, 571; in Manitoba, 424; m 
Morocco, 54; in Nebraska, 386 ; in 
Nhivway 202 ; in Pennsylvania, 44.3; 
in U.8.A., 106, -569 ; phloem necrosis 
in, 569 ; protozoa in, 227, 513 ; tmns- 
missible to deadly nightshade in Den- 
mark, 563; transmission ol, l^o, 

569, 571 ; varietal resistance to, m 
Canada, 255; in Denmark 488, in 
hance 174, 288, 518; 

175; in Holland, 6,1; mU.SjA SC 

of tomato in Denmark, -46 , in 

Le^fsrald’cf shade trees in >'ew Jersey, 
T either, species of 1‘minKnm on tanning 

_"“;;;S^:rinBritain,208 
Legislation against MUllM mtloarus in 
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Australia, 805 ; ia Netr Zealand, 144, 
2T4. 

[Legislation] against iunit/ackhs 

in Washington, 378. 

— against barberry in Denmark, 199 ; 
in U.S.A., 106. 

— against coco-nut diseases in Malaya, 
288 ; in Tanganyika, 192. 

— against CoUetotrichwn gloeosporioidtis on 
limes in Trinidad, 394. 

— against Cronartium ribicola ia British 
Columbia, 253, 395 ; in Canada, 107 ; 
in U-S.A., 4, 488. 

— against plant diseases in Brazil, 48 ; 
in Malaya, 238 ; in Germany, 47 ; in 
Guadeloupe and Martinique, 240; in 
India, 239 ; in Italy, 197 ; in Sey- 
chelles, 191 ; in U.S.A., 143, 240,589; 
in Zanzibar, 480 ; limitations of, 198, 

— against potato diseases in Bermuda, 
307 ; in Denmark, 199 ; in India, 
239 ; in Italy, 387 ; in U.S.A., 480. 

— against potato wart disease in Czecho- 
slovakia, 422 ; in Denmark, 421 ; in 
England and Wales, 591 ; in Germany, 
336, 421, 518; in Holland, 421; in 
Italy, 387 ; in Norway, 202, 421 ; in 
S. Africa, 10. 

— against Ehamnus cathartica in Canada, 
528. 

. — against sugar-cane diseases in India, 
239 ; in Malava, 238 ; in Uganda, 
528. 

— against Tri/oUvm alexaridriHum in 
India, 240. 

— for sale of fungicides in Queensland, 
691. 

— proposed again.st diseases of ground- 
nut in Africa, 350. 

Leguminosae, Sderotinia sd^rofionon on, 
in Denmark, 487. , 

— slime bodies in sieve tubes of, 515. 

Leishmania do)(07:aHi and L. tropica, Eaplwr- 

bia inoculated with, 177. 

. — tropica, culture of, in latex of Euphor- 
bia, 424, 

Lemon [Citrus limonum ,, see aUo Citr«.s. 

— , AKernaria on, in California, 393. 

— ■. Bofrytis cinerea on, in California, 540, 
542. 

— ■ gummosis, varietal resi.stance to, in 
Argentina, 65 ; in California, 540, 

— , internal decline of, in California, 
392, 406. 

— juice, stimulating effect of, on yeast 
growth, 284. 

— , Phomopsis cali/ornica on, in California, 
66. 

— , Pijtbiaqfstis citrophthora on, in Cali- 
fornia, 539, 542 ; temperature rela- 
tions of, 542 ; varietal resistance to, 
540. 

— , shell bark of, in California, 66, 39Sr 

— , ‘ witches’ broom ’ of, in Italy, 404, 

Lentiims lepidws on timber in U.S.A., 
dis.semination and temperature rela- 
tions of, 146. 

Lemites betulii'.a on Celtis kraussiana, Olea 
Hurl folia, Ppius, and Qumus in S. 
Africa, 142. 


[Lmsites] guiiiecnsis, see L. betulina. 

— ■ saepiaria, cellulose and lignin-spUt- 
ting enzymes not produced by, 284. 

on Finns pondcrosa in Oregon, 482. 

on slash wood in U.S.A., 531. 

on timber in U.S.A., dissemina- 
tion and temperature I’elationa of, 
146. 

— y~, toxicity of yellow pine cnide oil 
to, 51. 

— trabea on timber in U.S.A., dissemina- 
tion. and temperature relations of, 148. 

Ltontodon autwmalis, Protoniycopsis leontih 
dohtis and P. aruoldii on, 243. 

— hispulus, Frotvwyces kriegerianus on, 
243. 

— mohtarius, Proiomjropsis arnoldii and P. 
leontodoutis on, 243. 

Leptoporus rufo^Jlavus, see Fomes rufo- 
/lavus. 

Lepiosphaeria on barley and wheat in 
Denmark, 487. 

— avenaria, ascigerous stage of Septoria 
avenae, on oats in Wisconsin, 159. 

— ■ herpotricJioides on cereals' in Germany 
200. 

on wheat in France, control of, 11. 

— 7iiichotu on rico in Uganda, 157. 

— saochari on sugar-cane in Argentina, 
340 ; in Australia, 580 ; in Barbados, 
261 ; in Cuba, 525 ; in the Philippines, 
109. 

— tritki on wheat in Uganda, 156, 264, 
Leptosiroma lanciuMm and L. pmastri re- 
ferred to Melanconiaceae, 342. 

— pviastri stated to be identical with 
Gloeosporium piui, 342. 

Lepiothyriwn poiui on apple, control in 
Connecticut, 220 ; in Ohio, 505 ; in S. 
Africa, 536; injury caused by, iu S. 
Africa, 536. 

Lettuce [Lactuca satim';, Anmha lactucas 
in late.x of, 177. 

— , amoebae from, monkeys inoculated 
witli, 230. 

— , Aplanobacter causing rosette 

disease of, in Ohio, 445. 

— , Bacillus carotovorm- on, frogs inoculated 
with, in France, 446, 

— , bacterial disease of, in Arizona, 154; 

in Switzerland, 303 ; in Texas, 256, 
— , Breynia laclucae on, in Denmark, 488. 

— diseases in the Pyrenees, 193. 

— drop, see Sclerotinia libertiana. 

— mosaic, seed transmission of, in New 
York, 482. 

— , Marssfuna paKaftojtiana on, in Ger- 
many, 201. 

— , Osonivyn omuivonm on, in Arizona, 

154. 

— , Pf^tkium on, in Bermuda, 306. 

— , Sderotinia libertiana on, iu Bermuda, 
306; in France. 102, 193; in New 
Jersey, 102 ; in Pennsylvania, 444. 

— , — minor on, in New Jersey, 102. 

— tipburn in Colorado, 528. 

Lignum vitae, see Guaincum offidnaic- 
Ligustrum ovali/oUvm susceptible to Pseudo- 

tnmas savastami in U S-A-j 12, 
Liliaceae, Urocysiis colchici on, 450. 
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LUy? on, in Bermuda, 306, 

X,ima bean, see PliaMo2M.« l-unaius. 
Lime'sulpbur, fungicidal value of, 168. 
toxicity of, to Fm^s in Cey- 

lon, 374, 

Lime (Ci'btw awrurth/olti* and C. imdica , 
bacterial gummosis of, in Mauritius, 

203. 

CoUefotfichum gloeosporioides on, and 

legislation against, in Trinidad, 394. 

__ Oloeosporiwm Imetticolum on, in the 
Philippines, 108. 

tinuw antjustifolium and L. cathaiiicum, 
MeloTfipsora Uni on, in Ireland, 117. 
Ttsiiaiis«<mum, see Flax, 
linodendron iulipi/eraj Tornla ligmpmia on, 

inU.S.A.,34. 

ioJiutn, biology of aavictps on, 115. 

pertnne, Puccinia Idii on, in U.S.A, 

209. . . e ■ 1.0 

Urocystis !)ota;arion, in bpain, 14^. 

icnjiiarsws panulus carries Polyspora Im 
to flax in Ireland, 116. 

Loquat {EHobotryajaponica)^ E>domosi)oriHm 
on, in S. Africa, 70 ■ 

^ Pusanwm on, in Uganda,_l<io.^ 

' Fusidadium on, in S. Alrica, TO ^ 

Sciero£t«ia Jructigena on, in S. 

Wales, 120. . , . • 

Icranthus, legislation against, m Zanzi 
bar. 4:80. 

Lucerne {Medicago .sahra), Ascochj.a pist 
on, in Hovway, 202. 

_ Colletotrichmn 'jifolii on, m Arkansas, 
441 ; in S. Africa, 110. - 

intracellular bodies m phloem ot, 
515. . . . 

Phyniatottichum omniiorum on, in Arr 
zona, 501. . 

— RhisorAonia violacea on, m franco, 3^1. 
_ Urophlyctis cdfaiM on, in France, 4.W. 

aaitangulaf UycosphaereUa cdrulliw. | 

on, in Ceylon, 7. . . . 

Lupin (lupinus), Ascochyia pm on, m 
New Zealand, 504. .r , ^ 

blotryUs cinerea on, in ^e^v Zealand, 
^4. 

LupinuSs see Lupin. 

LycMenicum escidmtum, see Tomato. 

- pmpinndlifolMm, tomato mosaic trans- 
mitted to, in Indiana, 40. 

Lysol as a fungicide agamst bunt of 
wheat, 74. 


Mar.omnieUa congesta on Carissci arduina m 

S. Africa, Ul. 

Macrop/iowa corchori in relation to A w 
tonia, 260. 

on jute in India, 260. 

— cuMrbitaceamm and if. decorUcans p-.- 
bibly synonyms of Ascochyta cucimis, 

-^fetrueas on citrus in W. AustraUn, 

395. ct 

— niwUanae on Nicohona iabucm m &t. 
Thomas Island, 589. 

— fheicola on tea in Ceylon, <. 
Macmiphum sotam/olii transmits mosaic 

disease of bean, 77 . 
jlff.i;cr()spQn''MTn on dates in Arizona, 


[Macrofporivin] on tomato in Indiana, 41 ; 
in Morocco. 54. 

— caro£('r< on carrot in U.S.A,, 6, 352. 

— caedafiun on Zwnvi in Denmark, 

488. 

— dadoaporioicJib', liiometrics of, 391, 

— see CTid'Jsp'inew c>>{\nitr- 
riiium. 

— lougipes on tobacco in S. Africa, 476. 

~ meloihihortwi on Cucurbitaceae in 

Denmark, 488. i^Seo also Claih^piviinn 

I cucumermum). 

— • parasiticum on garlic in Spain, 191. 

— s«rc'6!'t(yormt’, nutrient requironients 
of. 83. 

, toxicity of sulphur to, 460. 

— iolayu on tomato, 245 ; in Denmark, 

246. 

— biinato on tomato, 245. 

Maguey, sec Agave canhda. 

Magnesium deficiency causing ‘sand 
drown’ of maize .'ind tobacco in U.S.A., 

80, 421. 

Maize (Zeti mays'). Acrothciium on, in 

India, 259. 

- bacteria on, in U.S.A,, 106. 

bacterial root rot of, in Arkansas, 
441. 

— , Cep/(nAspoWww on, in U.S.4., 106. 

_ fiitccktri on, in Missouri, 213. 

Diplodia oil, in India, 259. 

— z^ae on, in Illinois, 417 ; in India- 
na, 56; ill Missouri, 213; in (^no, 
442; in Pennsylvania, 442j in Wis- 
coiiain. 106; in U.S.A,, 257; varietal 
resistance to, in Indiana, o6, 
endo-sperm character and disease re- 
sistance of, 56, _ _ 

fiisuriuin on. in India, 259 ; in India- 

na, 56. . _ 

vmnlifar me- oily m Missouri, 213, 

in Pennsylvania, 442 ; in Wisconsin. 
257 ; in U.S.A., 100. . 

Gibberefe smbdieiii en. m Missouri, 
213 ; in Penusylvania, 413 ; ^ Wis- 
consin, 257, 536; in U.b.A. lOt.; 
temperature and moisture relatioUb 
of, 257, 536. . 

— , Nehninthospon'Mi)!. onjsa^ on, in Japan, 

„ L- twrciciunon, iu Uganda, 2ol. 

mosaic, amoeboid bodie^ m, 1; 4, 
mairlis can transmit, 33, 33t> 
hosts of, 584 ; F 0 Whm.s moidis can 
transmit, 33; transmitted to and 
irius-.o, me, 33.236, var..t»! 
resistance to, in Georgia, 585. 
^.mycorrldza of, m Italy, 1 <^1 
Pmwlliim on, m Indiana, 
P,^eudomoi"is alh<>prec<pitans c.m infect, 


rJissohO'S on. in Arkansas, loB. 

J, p,;ama J,'! 

deficiency in 15 ^ 264. 
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[Maize, Sderospora]' philippinensis and 5. 
apontanea on, in the Philippines, 
359. 

— , Vstilago maydis, see U. zeae, 

— , — se(te on, influence of ultra-violet 
and X-rays on, 824 ; occurrence in 
Astrakhan, 207 ; in Canada, 255. 

Man, AUeschcriu hinjdn on, in Texas, 
226. 

— , physiology of fungi pathogenic to, 
410. 

— , Sporotrichum curougeuni n sp. on, in 
Madagascar, 21. 

Manganese, control of grey speck dis- 
ease of oats by, 403. 

Mango {liangifmi indtc{i\ ripe rot of, in 
British Guiana, 355. 

Ma)igold {Beta xnlgaris), bacterial disease 
of, in Switzerland, 303. 

— mosaic in Britain, 208. 

— , Beronospora schachtii on, in Germany, 
48t. 

— , nspiilun stimulates germination of 
seeds of, 20. 

Manibot, Septobasidimn bxtgoriens.e on, in 
Java, 145. 

— uiiiissma, see Cassava. 

Manila hemp, see iextilis. 

Maple, see Acer. 

Marasmius on Musa itxdlis in the Philip- 
pines, 108. 

— root rot disease of sugar-cane in Aus- 
tralia, 580; causation of, doubted in 
Argentina 340; in Barbados, 260, 
467. 

— per/iiciosHs on Ctacao in British Guian.a, 
355. 

— saccknri on sugar-cane in Barbados, 
260, 467; in Cuba. 525; in Guade- 
loupe, 33 ; (■?) in Java, 469 ; in the 
Philippines, 109, 

— stene^hijUus on sugar-cane in Cuba, 
525. 

Marguerite, Bacterium {nme/aciens on, in 
Denmark, 488, 

Marrow, see Vegetable Marrow. 

Marsdenia, Septohasidiutn hegoriense on, in 
Java, 145. 

Marssiftiia parntfoninm on lettuce in Ger- 
many, 201 

— poteniiUae on strawberry in Canada 
and U.S, A., 15; is conidial stage of 
MollisUi enrliunn, 16 ; varietal suscepti- 
bility to, 16. 

Murtynki l&uisiana, cucumber mosaic 
transmissible to, 512. 

Malthiohr^ see Stocks 

Medicago sativa^ see Lucerne. 

Mehkuca leucodeudrou, wet root rot fungus 
on, in Uganda. 157. 

Mf'iampsora /('m, biologic specialization in, 
117. 

on Linum angusiifjiiim and “3/. 

aithuTficum, in Ireland, 117. 

on flax in Canada, 304 ; in Ire- 
land. 117 ; in Morocco, 54. 

— pinilorgua on pines in Cyprus, 529. 

Melumpsonlla caryopkydacmruin^ hosts of 

aecidial stage {Peridt'rmium elatinum) of, 
431. 


Mel ancon iales on conifers, notes on 
842. 

Mekinconium on tomato, 245. 

— sacc?kiri on sugar cane in Argentina 

339, 340 ; in Australia, 580 ; in Cuba' 
526 ; in the Philippines, 109. ' 

Melanomtna niedum on citrus in Spain 
405, ’ 

Melancpsammopsis uki on Hevea rubber in 
British Guiana, 354. 

Melauose of citrus, see Bhomopsis cUri. 

Melamspora samiae on rice in Uganda 
157. 

Melia emdarach^ Fomes conekatus on, in g. 
Africa, 142. 

Melica ciliaia^ biology of Ciaviwps sclerotia 
on, 115. 

Meliloius resistant to Scleratinia irifolmuin 
in British Columbia, 395. 

Mdiola on citrus in the Philippines 
108, 

— arundinis on sugar-cane in the Philip- 
pines, 109. 

— dtii on citrus in Spain, 405. 

— pen^sigi on citrus in Spain, 405. 

Melon [Cucumis melo\ dadosporium ca- 

cumerinum on, in Norway, 203. 

— , Fusarium sdani transmitted by larval 
faeces to, 561, 

My ciispbae fella dtmlUna on musk-, in 
Japan, 16. 

— , Oidium on, in Astrakhan, 207. 

— , Orobancke aegyptiaca on, in Astrakhan, 
207. 

— , Bseudoperonospora cubeusis on, in Mas- 
siichusetts, 440. 

— , Sdvrotinia lilertiaaa on, in France, 
102. 

Mentha arcensis^ Bhizocivjiia vidacea on, in 
England. 451, 

Mercury compounds, fungicidal proper- 
ties of, -557 ; stimulating action of, 
18, 20, 161, 162. 509. 510, 551, 552; 
use of, against beet diseases, 18, 224, 
510 ; against cereal diseases, 19, 161, 
170, 171, 202, 281, 416, 511, 550, 551, 
565, 657. 

Merullus lacrymans (?') on asphalt shingles, 
187. 

Mefarrhizium anIsopUae parasitic on Cfei-Wits 
pundiventfis, 412. 

weakly panisitic on Orj/ctfs rhino^ 

ceros in Ceylon, 370, 

Mice inoculated with latex protozoa in 
France, 229. 

Micruccra fugikurol parasitic on various 
insect pests of citrus in Florida, 369. 

Microsphaera alni and M. alni var. querctna, 
f>,ik mildew referred to, 293. 

— alphitoidcs, see M. quercina. 

— beiae. beet mildew resembling, in 
I'r.'ince, 102. 

— f/uercina causing oak mildew in Italy. 
293, 294 ; spread from cultivated to 
wild hosts in Denmark, 563. 

Microsporon audouini, M, lanosum^ M.fulvwn, 
and M. pubesceris, physiology and toxic 
action of, 410, 

Microstroma, taxonomy of, 167. 

— tonellianum on plum in Italy, 16b; 
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relation oi', to AureoHsidimn fins var. 
album, 167, 

Millet (Italian); see Betaria italica. 

Mimosa imisa resistant to BatUrium 
solanacearutn in Sumatra, 295, 346. 

, Sclerotium rol/sii on, in Sumatra, 

295, 

Miscanthus sinensis susceptible to sugar- 
cane mosaic, 684, 585. 

Mites infesting fungus cultures, 325. 
Molinia mrulea, biology of Ciaric^ps 
sclerotia on, 115. 

;fo/fetn earlia/ia on strawberry in Canada 
and U.SA., 16, 256. 

influence of CO,^ and temperature 
on, 26. 

on cherry in Germany, 201, 457; 
varietal resistance to, 457, 

— on elm in Holland, 2. 

_ on fruit trees, ^soibar’ against, in 
Germany, 132. 

— Candida carried by -fyicborus dispar, 
561. 

— cinerea on peach in Holland, 94, 
Afoftffiopsts aderhokli on cincliona in Gutcli 

E, Indies, 10, 

on garden plants in Germany, 

283. 

(relations between Hhizoctoma solani 

and, 470, 

Mii/iiloc/ittetes infuseans on sweet potato in 
l^evv Jersey, 31. 

;j£i>wtrjc?iicm comtnelhm parasitic on AV- 
dyana ceUiensis in Dutcli E, Indies, 
341. 

‘ Mopog’, see Monili&psis aderhcldi. 
Morphmatri on citrus in Spain, 405. 
.Vnms, Sepiobasidium hogoriense on, in Java, 
145. (See also Mulberry). 

M<isaic diseases, cross inoculations 
with, 21. 

— uf ash in England, 489. 

— of Phaseolus radialns var. aurea in 
Japan, 52. 

— of beans in i^orw.ay, 203 ; protozoa 
.‘issociated with, in U.S.A., 227, 514 ; 
transmitted by Macrosipkum solanifolii 
in U.S.A., 77. 

— of beet in Britain, 208 ; in Denmark, 
487. 

— of bhek berry in New York, 352. 

— of Chinese cabbage, amoeboid bodies 
in, 241. 

— of clover in Arkansas, 441 ; protozoa 
in relation to, 227, 614, 515; relation 
of temperature to, in U.S.A., 77. 

— of cowpea in Arkansas, 441. 

— ■ of cucumber, hosts of, 512 ; intra* 
cellular bodies in relation to, 514 ; 
occurrence in California, 152 ; in 
England, 489 • carried in seed, 491 ; 
transinission of, 107, 512, 513; two 
types of, in Britain, 491. 

— of (hicurbita in Sumatra, 35. 

— of cucurbits, liosts of, 512. 

— of dewberry in New York, 352. 

— of eggplant, disease resembling, in 
AstiaJihan, 535. 

— of grasses, hosts of, 241, 584 not 
trausraitted by seed, 585 ; transmitted 


i AM<'5 niaidis, 585. <Sec ako Maize 
I ougar-eane mosaic). 

; [Mosaic] of Hippmfrntn, amoeboid bodies 
in, 241. 

. — of hops in England, 382. 

“ of JussAau in Sumatra, 35. 

— of lettuce transmitted by seed in New 
York, 432. 

of maize, amoeboid bodies in, JSi - 
can transmit, 33, 236’ 
hosts of, 584 j transmitted by 
mmdls, 33 ; transmitted to and frum 
sugar-cane, 33, 236, 241 ; varietal re- 
sistance to, in Georgia, .585. ^8ee ako 
Grass ajid Sugar-cane mosaic).' 

— of mangold in Britain, 208. 

— ot Mdiy. us in Arkansas, 441. 

— of Pnssiflara in England, 489. 

/(itftda in Sumatra. 35. 

— pea-bean, effect of temperature on, 

— of Petunia in England, 489, 491 ; intra- 
cellular bodies in phloem of, 513. 

— of Phijsalis in Sumatra, 35 ; in D.S.A., 

40, 474, 513, 

— of potato, amoeboid bodies in, 134; 
cerUfication :ig.ainst, in Canada, 332, 
465; in France, 569; control l.iy 
roguing in Britislj Columbia, 519 ; in 
U.S.A., 106; by use of unripe seed 
tubers in Germany, 519 ; in Holland, 
572; factors influencing, 77, 519; 
intracellular bodien in phloem of, 613 ; 
occurrence in Astrakhan, 535 ; in 
Ganada, 26, 332, 424, 465, 519; in 
Denmark, 487 ; in Dutch E. Indies, 
422 ; in England, 489, 491 ; in France, 
288; in Germany, 175, 200; in 
Morocco, 54 ; in Nebraska, 386 ; in 
Norway, 202; in D.H.A., 106; trans- 
missible from cucumber and jjossibly 
to Pkijicilaua, 51.3 ; transmission of, 
175 ; from wild plants in Holland, 
571 ; varietal resistant^ to, in Den- 
mark, 488 ; ill France, 288 ; in Ger- 
many, 175 ; in Holland, .571 ; in 
Ontario, 255 ; in U.S.A., 84, 106. 

— of raspberry in Canada, 17, 253, 547 ; 
in New York, 351, 546; in U.S.A., 17, 
129; transmission of, probably by 
Aphis ruliphilu, 548. 

— of solanaceous weeds in tobacco 
plantations in Sumatra, 35. 

— I'f Sola (Win d'lkamttra transmitted 
from tomato in England, 491. 

canlmnse transmitted t\> to- 
bacco in Florida, 474. 

nigmn transmitted from tomato 

in England, 489, 491 ; in Indiana, 40. 

— of sorghum, 584 1 in Hawaii, 241 ; in 
Java, 236. 

— uf soy-bean, effect of temperature on, 

— of Sudan grass in Hawaii, 241. 

— of sugar-beet in Britain. 298. 

of sugar-cane, amoeboid bodies m, 

■ 241 ; control in Argentina, 339 ; m 

Australia, 579, 5SI ; in t'aba, 524, 
625 ; in Hawaii, 241 ; m Java, 34, 
237 ; in the Philippines, 141 ; m. 
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Porto Rico, 106; in Trinidad, 394 ; in 
U.S.A., 106; effect of sunlight on, 
242 ; hosts of, 33, 34, 236, 241, 390. 
584 ; occurrence in Argentina, 339 ; 
in Australia, 579 ; in Barbados, 
260 ; in Cuba, 524, 525; not in 
Guadeloupe, S3 ; in Hawaii, 33, 241 ; 
in Java, 8, 33, 34, 237 ; not in 
Mauritius, 203 ; in the Philippines, 

88, 109, 141, 468 ; in Porto Rico, 106, 
390 ; in Trinidad, 394 ; in U.S.A., 
106, 205 ; transmitted by ApAiS maidis, 
381, 585; in Cuba, 524; in Hawaii, 
83, 241 ; in Java, 237 ; in Porto Rico, 
390 ; by Peregrinus VKiidis, 381 ; pos- 
sibly by Aphis sacchari in Argentina, 
389; in Java, 237; possibly by Caro- 
limia, 381 ; varietal resistance to, in 
Argentina, 339; in Cuba, 524, 525; 
in Java, 34, 237 ; in the Philippines, 

89, 141, 468; in U.S.A., 106. ^See 
also Grass and Maize mosaic). 

[Mosaic] of sweet potato in Arkansas ,|441. 

— of tobacco, effect of temperature on, 
77 ; intracellular bodies in, 513 ; 
occurrence in Dutch E. Indies. 9, 35 ; 
in England, 489, 491 ; in Florida, 
474 ; in the Philippines, 109 ; in the 
Transvaal, 477 ; size of virus particles 
of, 133 ; transmitted from cucumber 
through Capsicum in U.S. A., 513 ; from 
tomato in England, 491 ; from other 
Solanaceae in Florida, 474 ; in Suma- 
tra, 35. 

— of tomato, aphids and probably flea- 
beetles transmit, 40 ; carriers of, in 
England, 491 ; effect of temperature 
on, 77 ; hosts of, in England, 491 ; 
in Indiana, 40; occurrence in Astra- 
khan, 535 ; in Denmark, 246 ; in 
England. 347, 489 ; in Indiana, 40 ; 
protozoa in, 227 ; intracellular bodies 
in, not protozoa, 514, 516 ; transmitted 
to Petunia, Solatium, and tobacco in 
England, 491 ; to Lycopsrsicum, Physalis, 
and Solanwn in Indiana, 40. 

— plants, amoeboid bodies in, 134, 241 ; 
protozoa in, 227 ; various bodies in 
phloem of, not protozoa, 513-616. 

Mottle necrosis of sweet potato in 
U.S.A., 436. 

Mottling of coffee leaves in Dutch E. 
Indies, 9. 

Mould of sheet rubber, prevention of, 
139, 427, 578. 

Mucor on ginseng in Korea, 503, 

— on rubber in Malaya, 396. 

— on timber in U.S. A,, 185. 
stoloni/er, enzymes and toxins of, 81. 

Mulberry Morus\, Bacterium mori on, in 
S. Australia, 292. 

Musa sapienium, see Banana. 

— texUlis, heart rot of, in the Philip* 
pines, las. 

™ — , Marasmius on, in the Philippines, 
103. 

, PAowa rnusae on, in the Philip- 
pines, 108. 

— , root rot of, in the Philippines, 108, 

Mustard [Brassica alba and B. nigra). 


Plastnodiophora hrassicae on, in Den- 
mark, 487 ; in Germany, 432; in 
Norway', 203 ; tests with uspulun 
against, 222. 

[Mustard] (Indian) (Brassica campestiis 
var. iarwn), Urocystis coralloides on, in 
India, 259. 

Mycelium radicis abietis parasitic on larch 
in Sweden, 78. 

— - — /agi in beech mycorrhiza in Ger- 
many, 463. 

— — sylvostris in larch mycorrhiza in 
Sweden, 78. 

Mijcelophagus castaneae suggested cause of 
chestnut ink disease in France, 188. 

Mycological works published in 1920 
226; in 1922, 417. 

Mycorrhiza of Aims viridis in Italy, 283, 

— of barley in Italy, 173. 

— of beech in Germany and Tyrol, 463, 

— of Calluna, 326; synthesis of, 327. 

— • of cereals and other plants in Italy, 
Rhisoctonia associated witli, 283. 

— of Bipodium punctaiimi in N. S. Wales, 
78, 79. 

— of larch in Italy, EAicocionia associated 
with, 283 ; in Sweden, synthesis of ,77. 

— of maize in Italy*, 172, 173. 

— of oats in Italy, 173. 

— of orchids, 134. 

— of rye in Italy, 173. 

— of wheat in Italy', 172. 

— , tw'o distinct fungi nearly always con- 
cerned in forming, 283. 

Mycosphaerello cerasella on cherry and 
other species of Pmnus in Japan, 416. 

— citrullivit on Lagenaria vulgaris var. 
guunia in Japan, 16. 

— — oh Luffa acukoigula in Ceylon, 7. 

on musk-melon in Japan, 16. 

— on watermelon in U.S.A., 280. 

— fragariae on strawberry in Illinois, 
control, 455. 

— grosmlarifie on currants and goose- 
berry in Illinois, control, 454, 

— pinodeSj see Ascochyta pisi. 

— rubina on raspberry in U.S,A.. 278, 

— sentiita on pear in Switzerland, 275, 
302. 

— striaiiformans, leaf stripe of sugar-cane 
in Argentina not due to, 340. 

Myxesporium corticolum on apple in Eng- 
land, 209. 

Kudsonia elongata, growth inhibited by 
Spicaria purpurogeneSy 567. 

Narcissus, Bottyiis on, in England, 489, 

Nasturtium {Tropaeolum), Baciertum tume- 
focievs causes fasciation and prolepsi>s 
of, 10. 

Xaitcona suborbkuloM on sugar-cane in 
Argentina, 340. 

Nectarine (Pz-umts persica)f Exoascus de- 
formans on, in New Zealand, 373. 

— , Puccinia pruni-spinosae on, in New 
Zealand, 320. 

— , Sderolinia cimrea on, in New Zea- 
land, 275. 

Xeciria einnabarina on fruit trees in 
Zealand, 319. 
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[pectria chinaUtrina] on. red currant in 
England, 320. 

— cocdnta, differences between K aalli. 

gem and, 90. * ^ 

on apple in Oregon, 90, 

— galligena, differences between lY. 
coccinm and, 90. 

, FvsariuM wiUkornmU conidial sta»e 

of, 90, 218. * 

on apple in Crimea, 172; in Eng- 
land, 318; and pear in Oregon, 90 
206 ; VentuTia inaequalis aids infection 
by, 318. 

— hmatochnma., Fmnrium stage causes 
gumrtiosis of citrus in Argentina, 62. 

Needle blight of stone pine in Italy 

296. 

Nematodes transmit disease in .soil, 561. 
Femaiospom TghaseoU on Lima bean in Vir- 
ginia, 194, 

Ksojabraea ‘maUcorikis on apple in Oregon 
206. 

JWiMw oleander, see Oleander, 

N'faroun disease of date in Argentina 
32S. 

Ficotiana, see Tobacco, 

FigeUa^ Fnsarium udum on, in Uganda, 
163. 

Nitrogen fixation by bacteria in leaves 
of Chomdia asiatka, 418, 
tsifftidelldf sacchari on sugar-cane in Aus- 
tralia, 579. 

, proposed alteration of name to 

Phytamoeha, sacchari, 235. (See also 
Fiji disease of sugar-cane). 

^Nosperal’ against apple mildew in 
Germany, 223. 

Fozema united with Pkijhipkthini, 183. 
Fumniularia discreta on apple in Hlinois, 
control, 270; varietal susceptibility 
to, 270. 

Oak (Q?‘ercws),. Ar mill aria melka on, in 
U.S.A., 481 ; on cork-, in France, 431. 
— . Cronartium conigenum can infect, in 
U.S.A., 3. 

— , — strobilinum can infect, in U.S.A., 3. 
— , Lejiziies bdnima on, in S. Africa, 142, 
— , Microsphaera quercina on, in Den- 
marker 563 ; in Italy, 293, 294. 

— , Pdlijporus ig)uarh(s consumes tissue 
elements of, equally, 284, 

— , — sidphureus on, in S. Africa, 142, 

— , sap-stain of, in U.S.A., 185, 

— timber decayed by Phdlinus {Fov/ies) 
cryptarum in Versailles Falace, 97. 

— , Torula ligaiperda on, in Europe, 34. 
Oats (^Avena saiiva), Bader i am coronafadeiie 
on, in Britain, 208, 401 ; var. atro~ 
purpureuui on, in U.S.A., 367. 

— , bright speck disease of, in Denmark, 
4S8 ; in Norway, 202. 

— j Erysiplie graminis on, in Wales, 401. 
— , grey speck disease of, control and 
occurrence, 403 ; similarity to sugar- 
cane root rot, 526. 

— , Belmintkosporium avenae on, in Wales, 
401. 

, Leptosphama avenaria on, in Wi.scon* 
sin, 159, 


[Oats], mycori’hiza of,*in Iinly, 172. 
Pseudmnonas alb'jprecipitar.s c.m itiVeet. 

447. 

, i^wcc'bfia C'troiiata on, see P. Md. 

— , — fframbi-s on, in Canada, S03 ; in 
Denmark, 563 ; in Wales, 401 ; breed- 
ing for resistance to, in U.S.A . 210. 

si tt' mate hosts of. in 
' I’lGlogic specialization 
of, in Ij.S,A.._ 209 ; legislation against, 
m Canada, 528 ; occurrence in Bri- 
tain, 208 ; in Canada, 255, 303, 528 ; 
m U.S.A. , 209 ; in \S’’a]e 3 , 401. 

seed disinfection tests with, in Ger- 
many, 511, 551 ; in Sweden, 19. 

— , Heptmu avexae (pyenidial stage of 
Lephdphacrtu arenarla] on, in Wiscon- 
sin, 159. 

— , — gramlxy.tn on, in Morocco, 54. 

, soil acidity disexse of, in Germany. 
200, 499. ^ 

— Ustihigt avenat on. control in Austria, 
538; in Canada, 253, 256, 549; in 
Czccho-Slovakhi, 550; in Germany, 
161, 169, 170, 399, 417, 504 ; in Wales, 
400 ; cultures of, in Russia, 587 ; in- 
Huence of fertilizers on, in Germany, 
504 ; method of infection by. 214 ; 
occurrence in Austria, 538 ; in Canada, 
253, 255. 303, 549 ; in Czecho-Slo- 
vakia, 550 ; in Denmark, 487 ; m 
Germany, 161, 169, 170,200, 214, 399, 
417, 504; in Rii.S'sia, 5S7 ; in Wales, 
400, 401. 

— , — levis on, in Canada, 304, 459; in 
U.S.A., 458 ; in Wales, 401. 

&co(ea Foms gisotrypas on, in S. 

Africa, 142. 

OcnoikeTa. genetics of re.sistance to Ery- 
sipJtc polirgoxi in, 75. 

Oidium OIL avocado pear in Bermuda, 
306. 

— or beet in France, 101. 

— on cucumber in Astrakhan, 207. 

— on melons in Astrakhan, 207. 

— on rubber in Dutcli K. Indies, 8 ; in 
Uganda, 155, 156. 

— on timber in U.S.A., 185. 

— on tobacco in Dutcli E. Indies, 9 ; in 
S. Africa, 477. 

— on vegetable marrow in Astrakhan, 
207. 

— c//dw:iac on quince in Switzerland, 
S02. 

— laclis, Spicariu purpurogeaes inliibits 
growtli of, 567. 

*— li/copersici on tomato in Germany, 
20 U 

— querci/ium, see Micr jsphaera qti’^ic/na. 

— luckeri, see rwcrirula liecator. 

Oil palm (Elads guinve/'.sis), bud rot of, in 
Dutch E. Indies, 9: in Surinam, 107. 

crown or juvenile disease of, • i-U 

Dutch E. Indies, 9. 

• , Fotnes applaaatiis and F. geaex on, m 
St, Thomas Island, 589. 

— , obscure disease of, resembling coco- 
nut bud rot, in Malaya, 396, _ 

Oka, Pomes ywateasis ott, in is- Africa, 
142. 
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\_Ole(t] europaea, see Olive. 

— Imri/oliaf Founts annularis, F, applana- 
tus, F. australis, F, leucophaeus, F. rimosub, 
and F. vegeivts on, in S. Africa, 142. 

, Lensiies hetiiHua on. in S. Africa, 

142. 

.Polyporus lucidus on, in S. Africa, 1 42. 

— cejTiJcosa, Polyporus Jucidus on, in S. 
Africa, 142. 

Olive {Oita cnropaea), Bacterium oHvae on, 
in Italy, 322. 

— , — savastanoi, see Pseudomonas sava- 
sfanoi. 

— , Cydoconiurn okaginum on, in Morocco, 
54. 

— , Pse«do»io7K2s on, in Italy, 

415 ; in U.S.A., 12. 

Omphalia sU'Cdtarkola on sugar-cane in 
Argentina, 340. 

Onion {Allium cepa), Colletotrichum (irdnans 
on, in S. Australia, 292 ; relation of 
pigment to resistance to, 492. 

— , Fusarium vialli on, in Bermuda, 306 ; 
in Ontario, 436. 

— , Pcronospora schkideni on, in Bermuda, 
306. 

— , Uroq/stis cepulae on, control in U.S.A,, 
206, 460 ; life- hi story of, 251 ; occur- 
rence in Britain, 208 ; in U.S.A., 206, 
251. 

— , Vermkularia circiaans on, see Colk- 
totrichum cirtinans. 

OospofH hyalinuia on citrus in Spain, 405. 

— (actis on tomato In New Jersey, 91. 

— pusiulans on potato in Canada, 26 ; in 
England, 390, 567 ; relation to Sporgo- 
spora subtermuea, 389, 567. 

O 2 .)hii)bo!us on barley and wheat in Den- 
mark, 487, 

— cariceti on wlieat, influence of various 
chemicals on, 11 ; occurrence in 
Britain, 208 ; in France, 11 ; in N. S. 
Wales, 354 ; in S. Africa, 536 ; in 
U.S.A., 106, 206. 

■ — gmmiuis, see 0. cariceti. 

— herpotrichus on cereals in Germany. 
200. 

Opuntia, biological conlrol of, in Austra- 
lia, 397. 

Orange iCitrifS(t"raiiiiurn, C. sinensis, etc.), 
see also Citrus. 

— , AUernaria on, in N. S. Wales, 354. 

— , — citri Oil, in G.S.A.. 214, 309. 

— , bark rot of, in the Philippines, 108. 

— , CoKeloii ithum gheosporioidss on, in N. S. 
Wales, 351 ; in the Philippines, 108, 

— , Coiiiothecimi scabnan on, in S. Austra- 
lia, 292. 

— . C'j/^osporim^ ciitiperda on mandarin, in 
Italy, 310. 

— , ili^odia cifricoia on, in S. Australia, 
292. 

— , — naiaknsis from grapefruit can in- 
fect, 65. 

— , Gloeosporium psidii on, in Mexico, 414. 

— gummosis in Argentina, 62 ; in Cali- 
fornia, 539, 542 ; various fungi can 
cause slight, 541. 

— , Penicillium digitatum causes rise in 
temperatiire of, 83. 


[Orange], Pkoma citricarpa on, in N. S. 
Wales, 364. 

— , — macropkoma on, in S. Australia, 
292. ’ 

— , Phomopsis carihaea doubtfully parasitic 
on, 65. 

— , Phgtophthora parasitica on, in Cali- 
fornia, 540, 642 ; in the Philippines 
108. 

— , — terrestris on, see P, parasitica. 

— , Pseudomonas citri on, in the Philip- 
pines, 62, 63 ; introduced into U.S.A. 
on Japanese oranges, 143 ; relation of 
stomata to infection by, 62 ; relation 
of tissue maturity to infection by, 63 ■ 
varietal reaction to, 62, 64. ' 

— , psorosis or scaly bark of, in the 
Philippines, 108. 

— , Pjtiiiacystis ciiTophthora on, in Cali- 
fornia, 539, 542 ; in S. Australia, 309; 
temperature relations of, 542; resis- 
tance to, 540. 

— , root rot of bitter, in Italy, 404. 

— , Septaria depressa on, in S. Australia, 
292. 

— , sooty mould of, in Argentina, 64. 

Orchid mycorrhiza, 134. 

OrobancAe aegyptiaca on cabbage, cucurbits 
eggplant, and tomato in Astrakhan, 
207. 

Orycks rhimceros, coco-nut bud rot attri- 
buted to, 268. 

— — } Metar/Akium a?iisopliae weakly 
parasite on, in Ceylon, 370. 

On/za sativa, see Rice. 

Osmantkus agu-i/blium, Pseudomonas savasta- 
twi can infect, 12. 

Ozyanfkus tub^yiorus, Corticiimi on, in Cey- 
lon, 473. 

Ozonium onmivcrum, hibernation of, in 
Texas, 256. 

— • — on cotton in U.S.A., 154, 441, 501. 

on lettuce in Arizona, 155, 

on lucerne in Arizona, 501. 

Palawanicda euckae on Fucka macropAyUa 
in S. Africa, 141. 

Palm seedling disease in N. S, Wales, 
354. 

— , see also Areca, Coco-nut, OiPpalm. 

Panaz f/uingue/olium, see Ginseng. 

Panicum coh??um, Aphis tnaidis and A, 
sacchari on, in connexion with sugar- 
cane mosaic in Java, 34, 236. 

— crus-galli, Ilehniniho&porium onjzae on, 
in Japan, 231. 

— — , possible spread of sugar-cane 
mosaic from, 33, 

— dichoiomifiorum, sugar-cane mosaic can 
infect, 584. 

— miUaceurn, Hdminthosporhim oryzae on, 
in Japan, 231. 

— repens and P. ramosum, Piricularia re- 
sembling P. onjzae on, in India, 259. 

— sanguinale, HelrninthosporUm oryzae on, 
in Japan, 231. 

Piricularia resembling P. orjtae on, 

in India, 259. 

— — , possible spread of sugar-cane 
mosaic from, 33, 34. 
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Papaw {Carica papaya), Erysiphaceoua 
fungus on, in Bermuda, 306. 

— , Pkytophthora faberi on, in Ceylon, 7. 

— , Pucciniopsis caricae on, in Bermuda 
306. 

i Parakol ^ as a fungicide against Phyto^ 
phtJu)ra on rubber, 140. 

ParasHgmafea nervisita on Stepkania her- 
nandi/olia in S, Africa, 142. 

PafiHuw., Septobasidium bogor tense on, in 
Java, 145. 

Parsley {Petrosdinum sativum), Bacillus 
nelliae on, in the Philippines, 445. 

Parsnip (Poslmoca sahra), Cercospora apH 
on, in S. Australia, 292. 

— , Protomyces macrospc>rv.s on, 242. 

Paspalunt boscianum, sugar-cane mosaic 
can infect, 584, 585. 

— sanguinale, see Panicum sanguinale. 
Passiflora, mosaic of, in England, 489 ; 

woodiness of, in N. S. Wales, 354. 

— foetida, mosaic of, in Sumatra, 35. 
Passion flower, see Passiflora, 

PasUnaca sativa, see Pai snip, 

Pavdtaindica, nitrogen fixing leaf nodules 

of, 418. 

Pea-bean mosaic, effect of temperature 
on, 77. 

Peach [Prunus persica), Boirytis cinerea on, 

in Holland, 94. 

— , brown bark spot of, in U.S.A., 221. 

^ Cladosporium rarpophilum on, in Cali- 
fornia, 127 ; in Connecticut, 220 ; in 
Illinois, 454; in New Jersey, 506; 
varietal resistance to, in California, 
127. 

— j — jierharum on, in Holland, 94. 

— , Cytuspora pmnonm on, in Holland, 

94. 

— , die-back of, in Holland, 94, 

— » Exoascus de/omians on, in Astrakhan, 
535 ; in California, 374 ; in Germany, 
166 ; in Illinois, 454 ; in Michigan, 
73; in New York, 546; in New Zea- 
land, 165, 373 ; sulphur fungicides 
against, in New Jersey, 506. 

— , ice scald of, 68. 

improvements in spraying, inU.S.A,, 
225. 

— , Monilia cinerea on, in Holland, 94. 

— , Polyporus versicolor on, in S. Africa, 142. 
— , Pseudennonas pruni on, in U.S.A., 
219. I 

— , Pucciniapruni-spinosae on, in Bermuda, 
306 ; in New Zealand, 320. 

— , Scleniiiniacinereo. on, control in Austra- 
lia, 69 ; in Illinois, 454 ; in Michigan, 
72 ; in New Jersey, 506 ; in New 
Zealand, 275. 

— , — frudtgeiia on, control in Australia, 
276 ; in Connecticut, 220. 

— . Sphaerotheca pannosa on, in Crimea, 
172. 

— . $terevM pmpuyeum on, in New Zea- 
land, 68; in S. Africa, 451, 452. 

— , Tra-HMschelia punctata on, see Puavaa 
pr/ini-spinosae. 

UstuUna sonata on, in Kenya, 260, 
Peanut, see Groundnut. 

Pear (PyrtM communis), Jymillana mellcu 


on, varietal resistance to, in California, 
394. 

[Pear], Bacillus amylovorus on, control in 
California, 125, 394, 546 ; in New Zea- 
land, 273; inU.S.A., 274; dissemina- 
tion by bees, 125 ; legislation against, 
in New Zealand, 144, 274 ; losses from, 
in California, 125; occurrence iu 
Canada, 304; in New Zealand, 273- 
in U.S.A., 125, 163, 274, 394, 546! 
varietal resistance to, iu U.S.A . 125. 
126,274,394. 

brown bark spot of. in U.8.A , 
221. 

— , chlorosis of, in S, Africa, 353. 

— , Conioiheaim clunnatospoftm on, in 
Queensland, 122; in S. Africa, 271; 
in S, Australia, 292. 

— , Carlicnm salinoJiicobr on, in Mauritius, 
203, 

— , Fobraea mocuktu on, in New Jersey, 
110 ; in S. Africa, 7L 
— , Fusariii?)i gmmiperda on in Holl;ind, 

53. 

— , — irillkonmi! on, in Denmark, 218; 
in Oregon, 9l>, 2uG. 

— , Fusidadium pirinum on, see I'cJiOrr/a 

— , Fttsicoccuni on, in Holland, .53. 

— , GamKhnna sesstk on, in Argentina, 
17. 

— , Gijmnospomngium on, associated with 
junipers in Denmark, 563, 

— , — sabinae on, in Astrakhan, 535 ; in 
Crimea, 172. 

— , Uycospliaerdlo sentina on, iji Switzei*- 
iand, 275, 302. 

— , Kecti'ia coccinea on, in Oregon, 90. 

— , — galligena on, in Oregon, 90, 206. 

— , Phaciditlla disedoc on, in Switzerland, 
273. 

— , Phemopsis urnbigm{2) on, in Holland, 
•53. 

— , — viali on, in California, 393, 

— . Pkijsalospom cydoniae on, iu Astrakhan, 
535. 

— , Pliytophthora caciortnn on, in U.S.A., 
433. 

— , Eoeslcria hypngam on, in Holland, 
53. 

— , Sepioria pirkola an, in Astrakhan, 
535. 

^ Sphacropsis inahrim on, see P/iysalo- 

spora cydoniae, 

— , spray injuiy to, in Denmark, 488. 

j Sfermn purpureum on, in New Zea- 
land, 68 ; iu S. Africa, 452. 

j f/sfefina soaaia on, in Kenya, 260. _ 

Failw ia pirtna on, ascosporc ejection 
in, 122 ; control in Germany, 169 ; m 
Illinois, 454; in Michigan,_72; m 
New Zealand, 121 ; in S. .Africa, 126 
occurrence in Astrakhan, 20<, 53o 
in Crimea, 172; in Denmark, 218 
in Germany, 169; in Illmms, 4.o4 ' 
in N. S. Wales, 353 ; in New Zealand, 

J,^j!jlariapolynMpha on, in Switzerland, 
302. 

— , Japanese sand, see Pynis si>w«5is. 
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Peas {Pisum), Ascochyta pisi on, in Den- 
marJc, 487 ; in New Zealand, 505. 

— , bacteria] disease of, in Switzerland, 
303. 

— , Fusarium on, in Canada, 304 ; in 
New Zealand, 432, 

— , — v<i$mfectuin on , in Germany, 201. 
— , intracellular bodies in phloem of, 
514. 

— , Sclerotinia sckrotioruni on, in Denmark, 
487. 

— , Tkielavia hasicola on, in Switzerland, 
.303. 

— , Vromyces pisi on, specialization of, in 
Russia, 341, 

Pecan (Cauja), Coniothyrium caryogenictn 
not the cause of kernel spot of, in 
U.S.A,, 283. 

— , Ftmcladinm effiisum on, in Mississippi, 
441. 

— rosette in Georgia, 135. 

Pectinase secretion by Phizopus, 418, 

565 ; effect of temperature on, 464. 
Pt^aigonium^ action of radium on crown 
galls of, 494. 

— , Bacterium erodii on, 371. 

— , ^pelargonii on, in U.S.A., 370. 

— , fasciation of, produced by Bacterium 
tume/aciens, 10. 

— , Pythium de Baryanum on, in Holland, 
54. 

PenidlUum, apical growth of, 588. 

— on apples in New Zealand, 123. 

— on maize in Indiana, 56. 

~ on timber in U.S.A. , 185, 186. 

— on tomato in England, 347. 

— cntsiaceum on stoi'ed quinces in Italy, 
167, 168. 

— deemnbens in the leather industry, 
244. 

— digiiaium on citrus in Spain, 405 ; 
causes a rise of temperature in the 
fruits, 83. 

— expansum in the leather industry, 
244. 

on stored apples in U.S.A., 456. 

— glaucum, effect of COj and tempera- 
ture on, 25. 

gro^vth of, inhibited by Spicaria 

purpurogeneSy 567. 

-on apple in Denmark, 218. 

on citrus in Spain, 405. 

, toxins of, 81. 

•— lanosum in the leather industry, 244. 

— roseum, citrus gumraosis can be caused 
by, in California, 541, 543. 

— viridicatumin the leather industry, 244. 
Pmnisetum glaucum, sugar-cane mosaic 

can infect, -584. 

— purpunvm, Sphaedia on, in Uganda, 
264. 

— 6p<ca^Mr;t, Sphaedia on, in Tanganyika, 
204. 

— iyphoideiim, Acrothecium, Diplodia, and 
Fusarium on, in India, 259. 

, Pitccinia penniseii on, in Uganda, 

264. 

, Sphacelia on, in Uganda, 264. 

— — , Toiijposporiwn pemcillariae on, in 
India, 259. 


Penialcmia nervosa associated with ‘bunchy 
top ’ of banana in N. S. Wales, 378. 
Pepper {Capsicum), see Chilli. 

— {Piper nigrum), bacterial disease of, 
in Dutch E. Indies, 88. 

— , Cephakuros myemdea on, in Malaya, 
426; in Sarawak, 337. 

— , Lampong disease of, in Dutch E. 
Indies, 87. 

— seedling disease in N. S. Wales, 
354. 

Peregrinus maid is transmits maize mosaic, 
33. 

transmits sugar-cane mosaic, 381. 

Peridermium on pine transmitted by 
squirrels, 561. 

— acievhm on pines in U.S.A., 348. 

— compla^mtum var. acicola and var. corti- 
cola on Pmws longifolia in India, 42. 

— eldtinum on Abies peciinata in Britain 
and Ireland, 430. 

on Abies balsamea, A. cephalonica, 

A, nvrdmanniana, A. pinsapo, and A, 
siUrica in Europe, 431. 

— conigemirn on pine (? Pinus chihuahuana) 
in Arizona and Mexico, 3. 

— montanum on pines in U.S.A. pro- 
bably distinct from P. acicolum, 349. 

— stage of Cronartium ribieda on pine, 3. 
Peronospora, biologic specialization in, 

485. 

— on Ckempodiiim in Mauritius, 203, 

— effusa on spinach in Denmark, 488; 
in Texas, 256, 

— kyoscyami on tobacco in N, S. Wales, 
354. 

— parasitica on cabbage in Trinidad, 335. 

— pygmaca, water necessary for spore 
germination of, 517. 

— rx.bi on raspberry in Germany, 201. 

— schachtii on beet in Denmark, 487, 
568 ; in Germany, 484 ; in Holland, 
53 ; overwinters in host tissues, 485 ; 
spread of, 484. 

on mangolds in Germany, 484. 

— schlddeni on garlic in Spain, 191. 
on leeks and shallots in Denmark, 

488. 

on onions in Bermuda, 306. 

— (rifodQrum on clover in Morocco, 54. 

— viiicola, see Plasmopara vitkola. 

Persca graiissima, see Avocado pear. 
Pesialozsia on coco-nut in Ceylon, 7 ; in 

Dutch E. Indies, 9. 

— on dead needles of pine in N. S. 
Wales, 299. 

~ on tea in Ceylon, 7 ; in Dutch E. 
Indies, 9. 

— fuscescens var. saceftari on sugar-cane 
in the Philippines, 109. 

— guepini on Camellia in Denmark, 488. 

— hartigii f. pini-pineae on stone pine in 
Italy, 297. 

— palmarum, differences between P. theue 
and, in Ceylon, 527. 

on coco-nut in Ceylon, 527 ; in 

the Phillippines, 109. 

— — on rubber in Malaya, 396. 

— thcae, differences between P.pahnarwft 

and, in Ceylon, 527. 
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fpestalozziti iheae] on tea in Assam, Ui ; 
in Ceylon, 627. 

mmelinum saUvum^ see Parsley. 
peiunia, mosaic disease of, in England, 

489, 491. 

— trypanosome-like bodies in phloem 

of, 613. 

PeiKxdamm, Proiomyces macrosporus on, 

242, 

phacidieUa discolor on stored apples and 
pears in Switzerland, 273. 
phaloris arundinacea, Claviceps purpuna f. 

natans Pkalaris arundinaceae on, 116. 
pfiariitis^ Cokosporium ipomocae on, in 
US.A-, 348. 

phaseolus imaius, ^fmatospora pkamli on, 
in Virginia,, 194. 

_ muHtijlorus, see Bean. 

inwgOf leaf curl of, in Dutch E, 

Indies, 10. ^ • 

radic^m var. aurea, mosaic ot, in 
Japan, 53. 

- vulg(ffih see Bean. 

heliiniis (poms) cryptarum, oak timber 
decayed by, in Versailles Palace, 97. 
bloem necrosis of potato, description 
of 569. (See also Potato leaf roll.) 

_ of mosaic plants, intracellular bodies 

"in, 227, 513-516. 

praiense, dry spot disease ot, m 
Norway, 202. 

'^hJyctama dnckonae on cinchona m Indo- 
china, 96. -j , '„ 7 „ 

E-iOSponum 

' phmicis on, in Denmark, 488. 

daciylifera, see Date palm. ^ 
pMioia praecox on la-vender m Fnm e 
^25. 

PAowa on apple in Ohio, 505 ; m (Juecns- 

land, 123. IT v: A 

_ on beet in Bavaria, 510 ; m U-S-A., 

89 ; relation of rainfall to, m U.S.A., 

K9 

-- on coffee beans in Uganda, 408, 

^ on conifers, notes on si>eeies^of, 34.. 

_ on Gnaiacum officinak m Barbados. 

— "on’potato tubers associated with skin 
spot in Germany, 390. 
on Salisc dha in Holland, 94. 

— ftpticola, nutrient requirements ef 83^ 

— on beet, control m Germany, 
224; in Korea, 524 ; disseminated on 
seed. 198, 524; heart rot attributed 
to, 466, 484 ; occurrence m 
Slovakia, 466; in Denmark, 48^ , 
Germany, 200, 224 Korea, ^4^^^ 

— citriccLTpa on orange in N, ■ 

— destrwtiva on tomato, 245; in Norway, 

303. . m 

— Jerrarisii on tomato in Ita y* . . 

, Uatnularia firrarisii conuDal st g 

ifiT 

— glumamm on rice in Ugano > ‘ .r . 

— ktnncbergii on wheat synonym 

jSepiorta liodorujw, 497. uu 

~ on cabbage m _U.S. .» j 

301; rainfall in relation to, 105, 
seed treatment for, 104, 


[P/iiirio'; on orange in S. Aus- 

tralia, 292 

— nme? on Jfitsa ^exfihs in the Plnlip- 
pine,H, 108, 

— on banana in the Philippines. 

108 

— napobrassicue on (’ruciferae in Den- 
mark, 487, 

on awedea in New Zealand, 98. 

I — oicract'rt on bruBsels sprouts in Hoi- 
I liind, 54 

— ow/iitwirt on citrus in XV. Australia. 

395. 

“ pan(jcicc/!a on ginseng in Korea, 508. 

— panacis on ginseng in Korea, 503. 

— pomj on apple in Ohio, 442, 505, 

Ptiwncip^is, simil.arity of Dotkichiza to. 51. 

— abietim^ suggested identity of Sekro- 
phoma pitya with, 342. 

— (imhigua on pear in Holland, 53. 

— caliJoTtiica on citrus in California, 

06. 

— caribatta on grapefruit from W, Indies, 

05. 

— cifri on citrus, control in U.3.A,, 10<<, 

303, 364, 407. 

— junipenma on pine seedlings in 
U.S.A„6. 

— mak on apple and pear in California, 

393. . 

' sojiu- on soy-bean in N. t.’arolina, Jnl. 

, toxicity of sulphur to, 400. 

- atemrti on Cosmos in U.S.A., 261. 

oji Guaiaam opicinak in Barbados, 

261, . ^ 
Pkragmidmn poicntiacu-canailtMts,^ factors 
influencing germination of, 179, 

P/ira^ih‘.s communu^ biology of C?arictps 
< 5 cleroti<a on, 115. 

Phjcomijces nifens, factors influencing 
germination of, 464. 

Pkyllackom deusines on EUudm' coracana m 
Uganda, 264. _ ... 

- sacchari on sugar-cane in the Ihilip- 

on clover renamed Phmighha 

irifolii, 546 i; 

phyllosticia hrassicicola on cabbage m > ■ 
Australia, 292. 

. hriardi on apple in Astrakhan, oio. 

- cinchonamla on cinchona m Indo 

lotaeeoinFloniM-i. 

_ pa»m on gi”»ng in 

-aatari on sugni-o»no .1. A.gont.no, 

_“U.S 

^rrrirAnr,'’6«T“^“‘^^ 

to, 513. U.S-A,, 

__ mosaic in bumatra, do , m 

40, 474, 513. 
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tobacco mosaic transmitted by, 
in Florida, 474 ; in {Sumatra, 35. 

ketert^hylla, overwintering of tomato 
mosaic on, in Indiana, 40. 

— perMt'iana, Vermi<ularia varians on, in 
France, 26. 

— pubescens, P. sxtbglahrata, and P. vir~ 
giniana, overwintering of tomato 
mosaic on, in Indiana, 40. 

Fhysalospora cinchonae on cinchona in 
Indo-China, 96. 

— citricola on citrus in Spain, 405. 

— cydoniae on apple, control in Con- 
necticut, 220; in Illinois, 454; in 
Ohio, 505 ; in Pennsylvania, 444 ; 
occurrence on apple and pear in 
Astrakhan, 585 

, ‘ staling ' of, in cultures, 329. 

— solids on Salix a 1 Ik* in Holland, 94. 

Phijsarum cinermm on sugar-beet in Korea, 

524. 

Phytamoeba sacchari in Fiji disease of 
sugar-cane. 235. 

{Northiella sacchari) on sugar-cane 

in Australia, 579. 

Phytohacter hjcopersicum on tomato in 
Astrakhan, 207, 

Phytolacca decandra, cucumber mosaic 
transmissible to, 512, 

Phytopathological services in Italy, 
organization of, 478. 

Phytophthoroj antheridial characters of, 
183. 

— , apical growth of, 588. 

— (?) bud rot of coco-nut in Fiji, 215. 

— , list of species of, 183. 

^nut-fall’ of coco-nut in Cevlon, 7, 
543. 

— on Cymmetra caiilijlora in Ceylon, 7. 

— on gooseberry in Holland, 53. 

— on Jiei'ea rubber, fuchsine for colour- 
ing disinfectants against, in Java, 
323; occurrence in Belgian Congo, 
577 ; in Ceylon, 7 ; in Hutch E. Indies, 
8, 323 ; in Malaya, 396 ; in S. l^idia, 
32 ; in Uganda, 155 ; parakol fungi- 
cide against, in Malaya, 140. 

— ou lily bulbs in Bermuda, 30G. 

— on rhubarb in Illinois, 435. 

— arecae on areca palm, control in 
Mysore, 22, 563. 

— ojciurmn distinct from P. fftgi, 435. 

on apple in U.S.A., 433. 

on ginseng in Korea, 503 ; in 

U.S.A., 4“33. 

on pear in U.S.A., 433, 

on rhubarb in Pennsylvania, 433. 

— copsici on chilli in Ne^v Mexico, 101. 

— • ciiniftmomi on Cinnamomum bunmumi in 

Dutch E. Indies, 9, 246. 

— cryptogea on tomato, 245 ; in Heiunark, 
246 ; in England, 346. 

— erythroseptica on potato in Britain, 
208, 385 ; from Dutch E. Indies, 
423. 

— foberi on cacao in Ceylon, 7 ; in Gold 
Coast, 204 ; in Guadeloupe, 33 ; in 
San Thome, 112; in Trinidad, 111; 
in W. Indies, 183. 

— on ooco-nut in Cui>a, 268. 


[Pkytopkfhora/aberi] on papaw in Ceylon, 

7. 

— — on rubber in Ceylon, 7 ; in 
Malaya, 396, 

, oospores of, 183. 

— /agi biologically distinct from P. 
cactDrum, 435. 

— infestans on potato, associated with 
other organisms in rotting of, 91 • 
control by heating tubers, 305 ; occur- 
rence in Bermuda, 306 ; in Britain 
207 ; in British Columbia, 395 ; in 
Canada, 26, 465 ; in Dutch E. Indies, 
422; in France, 174; in Germany 
169,200 ; in Malta, 535 ; in Massachu- 
setts, 440 ; in Mauritius, 203 ; in 
Missouri, 573 ; in Morocco, 54 ; in 
Norway, 202 ; seed certification 
against in Canada, 465 ; tests of new 
fungicides against, in Germany, 169 ; 
toxic action of metallic oxides on 
374 ; varietal resistance to, in Prance, 
174; in Germany, 175. 

— — on tomato, 245 ; in Denmark, 
246 ; in Virginia, 340. 

— mendii erroneously recorded on Cyno- 
metra caulijlora in Ceylon, 7. 

— • — on rubber in S. India, 32. 

— meloxgeiiae only a variety of P. puru- 
siticaj 436. 

— (?) on R id nus communis in 
Sumatra, 296. 

on tobacco in Dutch E. Indies, 8, 

36, 296; (?)in Florida, 476; stable 
manure disseminates in Java, 36. 

— omnh'ora on calceolarias, asters, and 
gooseberry in Switzerland, 303. 

— pahnivora morphologically like P. 
faberi in W. Indies 185. 

on coco-nut in W, Indies, 184. 

268. 

on cotton bolls in W. Indies, 185, 

— parasitica on citi us in Argentina, 62 ; 
in California, 540, 542; in the Philip- 
pines, 108. 

— — on tomato, 245 ; in British 
Columbia, 395 ; in England, 346. 

— — var. rhei on rhubarb in U.S.A., 
435 ; can infect apple, carrot, parsnip, 
potato, tomato, and turnip, 436. 

— syringae on apple in Ireland, 182. 

— ierrestris, see P. parasitica. 

Pkeii, sec Spruce, 

Picris hieracioides. Proiomyces picridis on, 243, 

Pigeon pea {Cajanus indtcws), Fusaritmi 
udum on, in Uganda, 163. 

Pinanga kuhlii, Brachijbasidiumpinangae on, 

341. 

Pine (Pinws), Annillaria mellea on, in tbe 
Pyrenees, 431 ; in S. Australia, 298 ; 
in U.S.A., 531. 

— , Bolryiis on seedlings of, in U.S.A , 5. 

— , Caeoma conigenum on, in Arizona and 
Mexico, 3. 

— , — strobilina on, in Florida and 
Mississippi, 3. 

— . Cenanghm abielis on, in Switzerland, 
246. 

— , Ceratostomella on, in U.S.A., 107, 

— , — piceae on, in Scotland, 50. 
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[Pine], OadKmium larkis f. , 

stone-, in Italy, 297. ^ e on ! 

— , Cdeosporium ipomoeae on, in Tiori.io 
and Texas, 348. 

— , — riblcola on, in U.S.A,, 348 
"^utA^T seedlings of, in 

— , — vagum on, see C. solani. 

Cromrtium cmigmum on, in Arizona 
and Mexico, 3. 

— ribicola, disease caused by, on S • 
factors influencing spore germination 
of, 616 ; introduced into USA on 
from Gerniany, 1^3; legislation 
against, m Canada, 3 07, 253, 395 ; in 
U.S.A., 4, 4S3; losses caused by,’ in 
(j.S.A., 143; occurrence in British 
* Columbia, 253, 395 ; in Europe 49 ■ 
in U.S,A., 4, 107, 205; vitality of 
teleutospores of, 4. 

— , — strobilinum on, 3. 

— , curly-needle disease of, in N. S. 

Wales, 299, 354 ; in S. Australia 298 
— , damping-off of seedlings oF in 
Sweden, 299; in U.S.A., 5. 

— , Fumes anmsus on, in Holland 4.30- 

in U.S.A., 531. 

—5 — larkis on, in U.S.A., 531. 

— , — pinicola causing decay of felled in 
Oregon, 482. ’ 

~-,Fasarium on seedlings of, in U.S.A. .5. 

— , — mlmvnim^ F. macroxijsp(>rum, r. 
nictachroum, F. cf. redokns, F. cf. sdtm- 
t.ioideSj F . soldni^ F. suhcnmeum^ and E, 
subiilatum on seedlings of, in Sweden 
299, 300. ’ 

— , FmicoccMm on, in S. Australia, 298. 

— , Lensites beiulina on, in S. Africa, 142, 

— , — saepiarin causing decay of felled 
in Oregon, 482. ’ 

— , Mehmpsora pinitorqua on, in Cyprus, 
529. 

needle blight of stone-, in Italy, 29G. 

, Peridi-.rmium stage of C.runariiuni riti- 
cola on, 3. 

“ on, transmitted by squirrels, 561. 

— , — aoicolKm on, in U.8.A., 348. 

var. Ht/coJa and var. 
corticola on, in the Himalaya, 42. 

, — cotUgemtm on, in Arizona and 
Mexico, 8. 

— , — 7n<mianum on, in U.S.A., proba- 
bly distinct from I\ aciculum^ 849. 

, Pestedossia on dead needles of, in 
N. S, Wales, 209. 

, — hartigii f. pini-pinme on stone-, in 
Italy, 297. 

— , Pfiomupsis jwiipe7<jv<jra on seedlings of, 
iu U.S.A., 5. 

— , Polyporus unceps causing decay of 
felled, in Oregon, 482, 

, — schweinitzii on, in U.S.A., 531. 

— -- ro5rdMRoii, in U.S.A., 187. 

. Purui subaclda on, in U.S.A. , 531. 

P)/thium de Baryaniim on seedlings of, 
m U.S.A., 5. 

A’/ieospornnfifnoft aphankUrmatns on 
f-eedhngs of, in U.S.A., 5. 

^hizina luididaia on, in tlie Pyrenees, 

431. 


f.33 

^ Gn,inCeri]Qany, 

stain and moulds on, in U.S.A., 

Pme oil ;jello,v)as a wood prrservativo, 
Pineapple (.ienw.j j-;, ■ 

jiSc^r- 

Pinus spp., feeo 

Piper aiflruffi, see Pepper 

"'‘int.l'.Arst”® <■' -- 

— on FJeoMne emmm, Pn,H,-H;>i npms p. 
rwmGsaw, P. mmjukalf, .idurax ituJka 
and wheat in India, 259. 

— on rice in Imii.i, 258; in 
Uganda, 157, 263, 204. 

Pt^<>i(ni antrse and P. satinm, see Peas. 
bJajit disease inspc^ction in Ceylon. 478 
Siervices in Italy, 478. 

— galls, mechanism of formation of, 
494 ; origin and structure of, 377. 

— patliology in Crimea. 171 ; in Deii- 
niark, 198, 199. 

, text-book on, 562, 

“^P^Gtection literature, bibliography of, 

quarantine conference in U.S.A., 143, 
P'.iismodiophora hrassiiae on cabbage, action 
of radium on, 494 ; control in Ger- 
many, 222 ; in U.S.A., 444 ; earth- 
worms as disseminators <4', 351 ; gall 
formation by, 377, 378, 379, 494; 
occurrence in Canada, 258 ; in Den- 
mark, 487, 563; in Germany. 223; 
in }v'orway, 203; in Pennsylvania, 
444; in Silesia, 351; in Tasmania, 
304 ; in Wisconsin, 258 ; spreads 
from weeds to, in Denmark, 563 ; re- 
lation of soil moisture and tempera- 
ture to, 258 ; varietal resistance to, 
in Germany, 151, 223. 432, 512. 

on Cajisel'fa lursu-pustoris in Ger- 
many, 223. 

on Cruciferae in Germany, 432, 

— — on mustard in Denmark, 487 ; in 
Germany, 432 ; in iSorway, 203 ; tests 
witli uspulun against, 222. 

on stocks in Germany, 222. 

on swedes, varietal resistance to, 

in Britain, 151. 

on turnips in Denmark, 487. 

on wallflower in Germany. 223. 

“ /aft/iidi on hops in Tasmania, 305. 

— rasctdarirni (?) on sugar-cane in Bar- 
bados, 408. 

/"’ierswopam Aaistecb'i on sunflower in 
Japan, 315. 

— viiicoia on vine, control in Algeria, 
104 ; in Austria, 532, 533 ; in Cyprus, 
394 ; in France, 531 ; in Germany, 
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254 ; in Italy, 326, 562 ; in Malta, 
536 ; in N. S. Walfes,354 ; in Switzer- 
land, 44 ; critical periods for attack 
in Algeria, 104 ; forecasting iii Italy, 
6; occurrence in Algeria, 104; la 
Australia, 292 ; in Austria, 532, 533 ; 
in Cyprus, 394; in Germany, 201, 
254 ; in Italy, 6, 326, 562 ; in Malta, 
536 ; in Morocco, 54 ; in N. S, Wales, 
354 ; in S. Australia, 292, 353; in 
Switzerland, 302. 

Plectodiscella veneta, see Gloeosporium vetie- 
tum. 

Pleosphasria hesperldum on citrus in Spain, 
405. 

Pleospora gmyninea, see F. irichostoma. 

— kres oil barley in Denmark, 487. (See 
also Helniihthosporium teres), 

— irichostoma on barley in Denmark, 
487 ; ill Holland, 53. (See also Mel- 
minthosporiyLm gramineim) , 

Fleurostyla, Femes riviosus on, in S. Africa, 
142. 

Plotcrighfia trifolii ascigei'ous stage of 
Pohjthrinciavi trifolii^ 546. 

Plum {Pruniis doinesUca), Backvium cerasi 
on, in California, 393. 

— , brown bark spot of, in U.S.A., 221. 

— , Csrcospora circumscissa on, in Astra- 
khan, 535, 

— , chlorosis of, in S. Africa, 353. 

— , Diaporthe pevnieijsa on, in England, 
209. 

— , Ejnascus pruni on, in Canada, 255; 
in Montana, 439 ; in New Zealand, 
373. 

— , Ganvdtrraa sessile o\\, in Argentina, 17, 

— , improvements in spraying, in 
U.S.A., 225. 

— , Ukros'r'jma IjnelUanam on, in Italv, 
166, 167. 

— , Pkystifjmina ruhra on, in Astrakhan, 
535. 

— , tacdHia prunkspinosae on, in New 
Zealand, 320, 

— , Sderofiuio. cmcroflon, in Michigan, 72 ; 
ill Illinois, 454 ; tissue changes caused 
by, 8, 

— , f. pnmi (»n, in England, 547. 

— , — fradigena on, control of, in Aus- 
tralia, 276. 

— , Skreura putpimiuii on, in New Zea- 
land, 68 ; in S. Africa, 451, 452, 

Plumeria edba, cats inoculated with 
amoebae from latex of, 230. 

Poa, Ehizocionia ziolacea on, in England, 
451. 

— armm, biology of Claviceps sclerotia 
on, 116. 

— nemoralis, biology of Claviceps sclerotia 
on, 116. 

— praknsis, Septoria resembling S. ^gra- 
huhum on, in U.S.A., 357. 

. — nodorum and 8. Uitici can in- 
fect, 212. 

Podociirpus, Fombs geotrepus on, in S, 
Africa, 142. 

Podosphaera leucotricha on ajtple, control 
and occurrence in Britain, 209; in 
Ge many, 120, 131 201, 220, 223, 


269 ; in Italy, 294 ; varietal ream- 
tance to, in Germany, 120. 

[_Podosph((er((] oxyacanthae on apple in 
Tasmania, 305; probable occurrence 
in Italy, 294. 

Poison deposited on fruit and vegetables 
after spraying in U.S.A., 168. 

Polygonum aviculare, Rhizoctonia viohtcea, on 
in England, 451. * 

Poljjosfna, Sepiobasidiian bogorknse on, ia 
java, 145. 

Poiyporus anceps on Piuus ponderosu in 
Oregon, 482. 

— borealis, ash analysis of, 284. 

— coj'eae on coffee in Uganda, 156, 409. 

— fumentarius, see Fomes fumeutarius. 

— frutkiim on Eubiaceous plants in 8. 

Africa, 142. t 

— iguiarius, see Fumes igniarius. 

— inzengae, see Fumes /omenta) ins. 

— lucidus on Acacia mollissima in S. 
Africa, 142. 

on Albizzia asnara and A. fastigiak 

in S. Africa, 142. 

on Oha lauri/dliu and 0. verrucosa 

in S. Africa, 142. 

on Suliz in 8. Africa, 142. 

— obliguus on citrus in Spain, 405, 

— paiouillarcUi on Scolopia mundiii in g. 
Africa, 142. 

— ribis on currants in Germany, 201. 

— " on gooseberry in Germany, 201. 

— sauguineus on Ake arhorescens and A. 
marlolhii in S. Africa, 142. 

— schiveinitzii on Douglas Hr in U.S A 
205. 

on stumps of Douglas fir, larch, 

pine, and spruce in U.S. A., 531. 

— shureae on Shorca robusla in Bengal, 
350. 

— suiphureus on oak in S. Africa, 142. 

— versicolor on peacii in S. Africa, 142. 

— vohatus on Pmiis poiderosa in U.S, A., 
187, 

— zoualis on cacao in St. Thomas Island, 
589. 

Pulyspura Uni on flax in Ireland, 116. 

Polysficfns ubietii'ns on charred slash wood 
in U.S.A., 531. 

— — on living and dead wood in 
U.S. A., 484. 

— hijorniis, F, cinnabarinus, P. iviichiftiy , 
P, J!orida)a<s, P. hirsuhts. and P. lacietn 
on living and dead wood in U.S.A., 
484. 

— vHcroIoma, ash analysis of, 284, 

— occldi-iftalis on cocu-nut in St. Tlioinasi 
Island, 589. 

— pergarnoms and P. pinsitus on living 
and dead wood in U.S. A., 484. 

— sanguineus on coco-nut in St. Thomas 
Island, 589. 

— versicolor, damage by, often attributed 
to Schizophylium commune, 90. 

— — on living and dead wood in 
U.S.A., 484. 

— zonaius on living and dead wood lu 
U.S.A., 484. 

Polgstigmina rubra on plum in Astrakhan, 
535, 
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Pd’^tkrinciuin tvifalii on clover in France 
544. ’ j 

, Flvwri^kiict iri/aUi ascigerous stacre ' 

of, 54G, ® I 

Pomegranate (Punka granatvm), brc>\vn 
tot of, in If. S. Walea, 354. 

— Ganodmna smile on, ia Argentina 

17. . 

poplar (Pti;)M?!is), Cyfospora chysosperma 
on, in Canada, &6 ; in U.y.A % 
205. ■' ’ 

Boikichiza pcpiilm on, in Canada, 06. 

— , Fames /omentamis on, iji France, loii, 
— , Sternum purpureum on, in S. Afrlci 
451. ' 

Populus trmula, see Aspen. 

Poria on rubber in Dutch £, Indies, S. 

— carbonam on charred .slash wood in 
U.S.A., 531. 

ferruginosa on cacao in St. Thomas 
Island, 5Sy. 

— htipal^runnea on rubber in Ceylon, 7. 

— sefgcta on charred slash wood in 
U.S.A., 531. 

— swbocida on pine and spruce in 
U.S.A., 631, 

— wini on Thuja plicata in D.S.A., 531. 
Potassium perinauganato for control of 

Ufidmiia uecaiaT on vine in France, 
463. 

Potato (Solan?™ iulemnm), AcHnomyces 
scabies on, control by green manuring 
in Britain, 208, 510 ; by sulphur in 
British Columbia, 510 ; in Nova 
.Scotia, 572; in U.S.A., 109; elfect of 
hydrogen-ion concentration on, 85, 
.520; manuring experiments against, 
519 ; occurrence in Bermuda, 306 ; la 
Britain, 138, 203, 519; in British 
Columbia, 519; in Canada, 26, 465; 
in Dutch E. Indies, 8, 423 ; in Ne- 
braska, 336; in N. S. Wales, 354; 
relation of soil temperature to, 137, 
530; *solbar' agiilnst, 132; toxicity 
of sulphur to, 46b. 

— , Afleniam so/an/ on, in Bej muda, 306, 
386; in Canada, 26; in Dutc,h E. 
Indies, 423 ; in, Missouri, 573 ; in 
Morocco, 54; in Nebraska, 336; in 
New Jersey, 109, 

— , Baailus awp/obucfu- associated with 
rotting of, 91, 

— — akrisepkeus on, in Canada, 26, 332, 
4C5 ; in Denmark, 4SS ; in Dutch E. 
Indies, 423; in France, resembling 
leaf roil, 56S ; in Citirmany, 200 ; in 
Manitoba, 424 ; in Nebraska, 336 , in 
Nonvay, 202; revised description of, 
85. 

", — solanmpms, see B. ((;rct!6pf(C((s, 

— , bacterial ring disease of, in Dutch E. 
Indie.s, 422; in India, 333 ; in Nor- 
way, 202, 

— , bacterial rot of, in Canadit, 465. 

— j Bacimwn s(>lan<mmou on, in Dutch 
E. Indies, 8, 423 ; on stored, in India, 
333, 

— , black dot disease of, see F«riiiku(,'t('ta 
ra/'Ia)?s. 

black heart of, in Nebraska, 386 ; re- 


~,Cfo->fsaphliiclis on, See 3a,:- 

cnyli ooa ''adaiiw^cu))), 

asj.H-iated 


, on, see mk^donla solid, 

- dartrose, see ym.ucHhirM vucmus. 
-iaejiontaiionot iji British Columbiu. 

289; in France, 
’ ;ri3, 068 ; in U.S.A., 100. iSce 
aJso Mosai,'. Leaf 

Indies, 423. 

— diseases in 8, Afri.-.a, 386. 

— , diy 

423. 


>'ot of, ill Dutch E, Indies, 8, 


fmst necrosis of, in Nebraska, 386. 
", Fkiaraan on, in Bermuda. 3 ih; > in 
Canada. 2fl; in Dutch E. Imlies 423 ; 
33‘] ^tore iu India, 


, — catfukm on, in Norway, 202. 

> ~ sulpht(re'ii//j oa, in Manitoba, 


— , — cwna/iii on, in Nebraska, 386 ; in 
Pennsylvania, 443, 

— DXijsponoii on, control in Oivgou, 
206 ; hictors affecting and jnethod.s of 
infection, .521 ; occurrence in Berimi- 
da, 306; ill Canada, 26, 3.32, 46.5; in 
Manitoba, 424 ; in Nebraska. 386, 521 ; 
iu Oregon, 206 ; in Pennsylvania. 443 ; 
in Texas, 256 ; temperature reUtioiis 
of, 522. 

— , — siJai'i a.ssO('jatt'd witli rotting <d’, 
91 ; Occurrence on, in Morocco. 64. 

— . — Indi'kltiuoulrS on. in Neliraska, 
330. 

liollow heart of, ia Nebr.aska, 3S6. 

— , internal brown .spot of, in Nebraska. 
380. 

— , ' Krauseikrankheii’ of, iu Germanv, 

200 . 

— leaf roll, certilication against, m 
Canada, 332, 465 ; in France, 50!* ; 
coatrol in British Gohimbia, 519; 
in Denmark, 291; in France, 519; 
iu Peunsylvania, 443; description 
of, 569; effect of altitude vm, in 
France, 569; infliience of eiiviroa- 
ment on, in Canada, 511* ; in Den- 
mark, 289 ; iodine water test for, 
569; occurvenco in Canada, 26, 255, 
332. 424, 465 ; in Denmark. 289, 487, 
563 ; in Dutch E. Indies. 8, 422 ; in 
, France, 174, 283, 518, 568; in Oer- 
luaiiy, 2 (h) ; in Holland, 571 ; in Mani- 
toba, 424 ; in Morocco, 54 ; in N*^' 
iwaska, 386 ; in Norway, 202 ; in 
Pennsylvania, 443; iu E'.8A., 106, 
569; 'phloem necrosis in, 57(i; pro- 
tozoa in, 227, 513 ; transmissible to 
deadly nightshade in Denmark. 563 ; 
transmis-sion of, 175, 291, 569, 571 ; 
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varietal resistance to^ 84, J74, 175, 
255, 288, 488, 518, 571, 

[Potato], legislation against diseases of, 
^in Bermuda, 307; in Denmark, 199 ; 
in India, 239 ; in Italy, 387 ; in U.S.A,, 
480. 

— mosaic, amoeboid bodies in, 134; 
certification against, in Canada, 832, 
465; in France, 569; control by 
roguing, in British Columbia, 619 ; 
in U.S.A., 106; by use of unripe seed 
tubers in Germany, 619 ; in Holland, 

572 ; factors influencing, 77, 519 ; in- 
tracellular bodies in phloem of, 513 ; 
occurrence in Astrakhan, 535 ; in 
Canada, 26, 332, 424, 465, 519; in 
Denmark, 487; in Dutch E. Indies, 
422 ; in England, 489, 491 ; in France, 
288; in Germany, 175, 200; in Mani- 
toba, 424 ; in Morocco, 54 ; in Nebra- 
ska, 386; in Norway, 202; in U.S.A. , 
106 ; transmissible from cucumber 
and possibly to P}(tjtolacca, 513 ; trans- 
mission of, 175 ; from wild plants in 
Holland, 571 ; varietal resistance to, 
in Denmark, 488 ; in France, 2S8 ; in 
Germany, 175; in Holland, 571; in 
Ontario, 255 ; in U.S.A,, 84, 106. 

— . mosaic-like disease of, in Astrakhan, 
535. 

— , net necrosis of, in Nebraska, 
386. 

— , new disease of, in Morocco, 86. 

— , Oospora pustulans on, in Canada, 26 ; 
in England, 390, 567 ; relation to the 
skin spot and powdery scab diseases in 
England and U.S.A., 390, 567. 

— , phloem necrosis in, 569. 

— , Phoma associated with skin spot of, 
in Germany, 390. 

— , Phtjtophthora enjthro-^pUca on, from 
Dutch E. Indies, 423 ; in England, 
208, 385. 

— , — infestans associated with otlier 
organisms in rotting of, 91 ; control 
by heating tubers, 305; occurrence in 
Bermuda, 3 <k 5 ; in Britain, 207 ; in 
British Columbia, 395 ; in Canada, 
26, 465 ; in Dutcli E. Indies, 422 ; 
in France, 174; in Germany, 169, 
200; in. Malta, 535 ; in Massachusetts, 
440; in Mauritius, 203; in Missouri, 

573 ; in Morocco, 54 ; in Norway, 
202 ; seed certification against, in 
Canada, 465 ; tests of new fungicides 
against, in Germany, 169 ; toxic 
action of metallic oxides on, 374 ; 
varietal resistance to, in France, 174 ; 
in Germany, 175. 

— , Pifhium Baryanum on, in Canada, 

26, 

— , Plhaoctcnia on, in Dutch E. Indies^ 
423. 

— , — mlard on, control in British Colum- 
bia, 519 ; in Holland, 572 ; in Mani- 
toba, 386; in U.S.A., 86; effects of, 
29, 85; occurrence in British Colum- 
bia, 519 ; in Canada, 465 ; in Germany, 
29 ; in Holland, 53, 572 ; in Manitoba, 
386, ^24; in Nebraska, 386; in Nor- 


way, 202; in Western U.S.A., 29; 
relation of soil temperature to, 136. 

[Potato], RaselUnia on, in Dutch E, 
Indies, 423. 

— , sclerotial disease (? Sckrotinia liUr~ 
liana) of, in Canada, 27. 

— , Sdtroiinia Uhcrtiana on, in Ireland 
118 ; in Norway, 202. ’ 

— , Sclfirotimii rdf&ii on, in U.S.A., 887 • 
parasitic action of, 388, 389. ’ 

“ seed certification in Canada, 253 
332, 465 ; in France, 288, 569. * 

treatment by heating in Tasmania, 

305 ; by trypaflavin in Germany, 169’; 
by uspulun in Austria, 422; in Ger- 
many, 510. 

, use of unripe, against mosaic, 519 

671. 

— skin spot, relation of, to Oospora pudu- 

Ians and Sponyospora suUerranea. 389 
567, ’ 

— , spindling tuber disease of, in U.S.A 
387. ’ 

— , Spondijlodadmm aironmis on, in Cana- 
da, 26. 

— , Sponyospora suhisrranea on, in Algeria, 
568; in Britain, 208; in British 
Columbia, 396 ; in Canada, 26, 465; 
in N. S. Wales, 354; relation to skin 
spot in Britain and U.S.A,, 389, 567; 
transmissible to deadly nightshade in 
Denmark, 563. 

— * sprain’ in Dutch E. Indies, 8, 423. 

— spraying, effect on composition and 
yield of tubers, 522; on transpiration, 
508; second growth of tubers caused 
by Bordeaux mixture, 4C6, 573; 
stimulatory effect of, 508, 523, 673; 
tests in Missouri, 573 ; in New Jersey, 
109. 

— streak disease, account of, 285 ; oc- 
currence in Holland, 53, 285; phloem 
necrosis in, 570; synonymy and dis- 
tribution of, 285 ; trypanosome-like 
bodies in, 513 ; varietal resistance to, 
84. 

— , Synchtjtrium cnddbioticum on, con- 
tamination of soil by, 575 ; gall forma 
tiou by, 494 ; legislation against, in 
Czecho-Slovakia, 422 ; in Denmark, 
421 ; in England and Wales, 591 ; in 
Germany, 385, 421, 618 ; in Holland, 
421; in Italy, 387; in Norway, 202, 
421 ; in S. Africa, 10 ; life-history of, 
574; nature of immunity from, 574; 
occurrence in Canada, 26 ; in Czecho- 
slovakia, 422; in England and Wales, 
208, 591 ; in Germany, 30, 200, 421, 
517, 675 ; in Holland, 54, 421 ; not in 
Italy, 387 ; in Norway, 202, 421 ; in 
S. Africa, 10, 352; in Sweden, 422; 
in U.S.A., 143, 443 ; soil sterilization 
against, 443 ; suggested use of X-rays 
against, 325; transmissible to deadly 
nightshade, 563 ; varietal immunity 
from, tests in France, 174 ; in Ger- 
many, 84, 175, 518, 575; in Scotland, 
83, 84 ; in U.S.A., 84, 443. 

— tip burn (physiological) in U.S.A*, 

28 . 



GENERAL INDEX 


637 


rpotato] tuber wounds, healing of, S84. 
i- tubers, rotting of, in Astrakhan, 

635. 

Yermiadaria varians on, leaf roll caus- 
ed by, 27 ; occurrence in Canada, 26 ; 
in France, 27, 178, 334 ; in S. Austra- 
lia, 292. 

— , Verticillium on, in Dutch E. Indies, 

428 •, in Pennsylvania, 443, 

_ alfK>-a<mm on, in Canada, 333, 465 ; 
in Morocco, 54 ; in Oregon, 206 ; from 
tomato will infect, 150. 
wart disease, see Synchytrium mioUa^ 

ticum, , . 

tpra’ sulphur as a fungicide against 
mildew in Germany, 171. 

Prickly pear, see Opunjia. 
protoascya coiofuiia causing ' yellow grains 
of rice, 334. p 

protomycetaceae, specialization or, on 
UmbelHferae and Compositae, 342; 
systematic position of, 243. 

P*-oiowi/c€S mpidicda oD Crepis btmas, 343. 

__ aepidis-pahi.dostic on Crepis paludosa, 

243. , 

— oil Aposeris foetida^ 

— A-i'ietferia>‘WS on Leontudun hispidtts, 243. 

_ macrospoms, specialized forms and 

hosts of, 242. , 

- pctchydermus on Tamrncim officinale, 

—“SVidis on Ptcris hierac hides, 243. 
PniLi/copsi.^ amMn on LeoHM<.> auhitn- 
mlis and MiLidoans, 243. 

rhnjsaMhmii on C^rysanthmum alpmmx, 

JSinhdo^dis on LemMon mlmmalls and 
I, montanus, 243. 

- leucanUimi on Ckr>jsa>Ul<enwm kucantU- 

p;;2i‘acti.u of latex of plaute o.., 

culture and morphology of, 

176 177 ; mice and cats inoculated 
with, 229, 230, 424. . , v 

inoculations witli various, into latex 

of Euphorbiaeeae, 177. 

_ in mosaic and allied diseases, 227 
evidence against, 5l3-ol6. | 

Pnine [PiiuniS domest/ca), Baallus amyb- 

toms on, 163. c a 

brown bark spot of, m D.S.A., ^ 

P, „«« ;ca«« 0 i«ra, S<.ciib,s «».vl*'. a» j 

on, in U'S.A., 133. j 

- (anygdalus, see Almond. , 

- amcfiHrca, see Apricot, 

- wusxs, SOB Cherry. . ^ 

- chavutemam, Exomns mninr on, m 

Germany, 373. 

- aawesi.ca, see Plum and Prune. 

_ ,t.Msiira, ilycosphaerella ce^ffsem on, m 

Japan, 41 6- m r-^H- 

~ marne, resistant to crown gall m 
fornia, 394. , 

- perstm, see Nectarine and P6a<4i. 

- IrMa var. plena, Bacillus amylom as on, 

Jesl'stance of, to I)«*rd"» 
f((me/((cic)is, in California, 394. 


[Pnt/iyii] ifycnspJ.aerella cer<r> 

sella on, in Japan, 416. 

Pseadoroccus tifri, control of, by E)dd)>id- 
phthora fumosa in Florida, 811. 

on coffee associated with 

to/ecie in Uganda, 156. 

PseadoHiO/Ki,*; albopm ipifa^/s on 

futescens in Arkansas, 447 ; can infect 
barley, maize, oats, rye. Sudan grass, 
and wlieat. 447, 

— campeslris on Bmssi'a spp, in Norway, 

203. 

— — on cabbage, kohlrabi, kale, turnip, 
and other Criiciferae in Bermuda, 306. 

— citri on citrus, eradication in S. Africa, 

352; in U.S.A., 106 ; introduced into 
U.S.A. on Japanese orange, 143; not 
known in Italy, 404; occurrence m 
Mauritius, 203 ; in tlio riiilippines, 

1<)8 ; in S. Africa, 352; in U.S.A., 

106 ; relation of age of host to infection 
by, 63 ; relation of stomatato infection 
by, 62; varietal resistance to, 63, 

■ {tf^styficfans on sugar-beet in Korea, 

524. 

— — (^?)on white turnip in Wales, 106. 

— (bss<y?re('S on maize in Arkansas, 158. 

— /itg!ai/d(S on walnut in S. Australia, 

292. 

- liuwae in relation to Panama disea.se 
of banana, 217. 

- phaseoli on beans in Bermuda, 306 ; 
hi Norway, 203 ; in the Philippines, 

445. 

- pno'i on pe.ach in U.S.A., 219. 

. savasiamn on olive in Italy, 41.5 ; in 
U.S.A., 12 ; can infect Aclh-a, Ch^rw- 
afiflius, Fran, ms. Jammimi, ligustruw, 
and Os7/if!/idnfS, 12 ; structure of gabs 
caused by. 377. 

P^eudoperonospn-a cuhmsls on 

Germany, 201 ; in Massachusetts, 44i>. 

on melon in Massachusetts, 440. 

on watermelon in U.S.A., 280. 

PsmhpeF^a rihi$ on currants in Switzer- 
land, 277. .. 

on gooseberry m &. Amstralu, Ooo. 

_ iradic'Wiify o« vine in Austria, 
o3H ; in Germany, 201 ; in Switzer- ^ 

Pscu*^ 3 uya‘'{axt/utfa, AmuHaria wllea on, 

ill U.S.A., 531. T- e A ^^05 

, Points brias on. m l.b.A., -o.o, 

J't, _ on, in U S. A.. 2«i>, 531. 

_ — , Pu/?jpoi «s schiceimtsa on, ni U.- ■’ *, 

20o, 531. ' tt Q A J07 

^ I’ldjuetes p'lft on. m U.S.A.. > 

205, 531. 

i’sidiiUH gtvtjarm see Guava, 
ftorosi/ot oitrn. in Ca .t<.rw», • *- 
-"f Ol-ango ill ‘111 I'lii'iPP"'®- n 

p,a„n«io.. »(*, ft* 

..*:roSu:rh"y^SXu inao,. 

many. 20. 
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[Pwcf/rtfVe] amchidis on gj'onndnut, danger 
of imparting into Africa, 351. 

— asparagi, germination of tcleutospores 
of, in Missouri, 17i). 

— coronn% see P. loUi. 

— dispersa on rye in Austria, 538 ; in 
Canada. 303. 

— glumarumf influence of excessive nitro- 
genous manuring on, 162. 

on Agropyron, Bromus, £Jynius, and 

Sifattion in California, 392. 

on wheat, genetics of resistance to, 

57 ; influence of climate on, 361 ; 
occurrence in Austria, 538 ; in France, 
361 ; in India, 307 ; not in Uganda, 
263 ; varietal resistance to, in India, 
307. 

— gramiitlf} on b.arberry in Australia. 
307; in Canada, 303; in Denmarli, 
199, 487 ; in Europe, 499. 

on oats, genetics of resistance to. 

in U.S.A., 210 ; occurrence in Canada, 
303. 

— — on oats and rye spreads from 
grasses in Denmark, 563. 

on rye in France, 362. 

— — on rye and wlieat hybrid in 
France. 362. 

— — on wheat, barberry eradication 
against, in Denmark, 199, 487, 499 ; 
in U.S.A., 106, 399, 439 ; in Western 
Europe, 499 ; biologic forms of, in 
Canada, 253, 358; in U.S.A., 158; 
cytology of resistance to, 359, 401 ; hy- 
drogen-ion concentration in relation to 
resistance to, 13, 361 ; influence of 
climate on, 361 ; losses caused by, in 
Denmark, 199 ; occurrence in Astra- 
khan, 207 ; in Australia, 307 ; in 
Canada, 253, 303, 357 ; in Denmark, 
199 : in France, 361 ; in India, 307 ; 
in Uganda, 264; in U.S.A., 106, 112, 
158, 439 ; temperature relations of, 
13; varietal resistance to, in India, 
307 ; in Morocco, 54 ; in U.S.A., 106, 
112, 158, 392 ; viability of spores of, 14, 

— helianthiy germination of teleutospores 
of, in Missouri, 179, 

on sunflower in Canada, 304. 

— kiteknii on sugar-cane in Australia, 
580 ; in the Philippines, 109. 

— Mil, biologic specialization of, in 
America, 209. 

on Calnmngrosfif! canride/isis, alter- 
nate hosts of, in U.S.A., 209. 

— — on oats, alternate hosts of, in 
U.S.A., 209 ; biologic specialization 
of, in U.S.A., 209; legislation against 
in Canada, 528 ; occurrence in Britain, 
208 ; in Canada, 255, 303, 528 ; in 
Wales, 401. 

on Bhamnns ahu/oUas 7?. caiifc^rnMi, 

and J?. caroUnmw, in U.S.A., 209. 

on JEftfon/jus aithartka in Britain, 

208 ; in Canada, 303, 628 ; in U.S.A., 
209. 

on Rhanuim fraiiyula^ J?. lancedlata, 

and R, purskiana in U.S.A., 209. 

— mahacmrmn, factors influencing spore 
geruunation of, 516, 


[PuccinUi] mmjdis,, germination of teleuto- 
spores of, in Missouri, 179. 

on maize in Uganda, 264. 

— mmtkae var. americam, germination of 
teleutospores of, in Missouri, 179. 

— penniseti on Pennisetum typJioideum in 
Uganda, 264. 

— peridermiospo/'a, germination of teleuto- 
spores of, in Missouri, 179. 

— pittieriaaa on tomato, 245. 

— pringsheimiana on Carex in Denmark 
563. 

— pnm!:-f;pinosae on almond, anemone 
apricot, and nectarine in New Zealand 
320. 

— — on peach in Bermuda, 306 ; in 
New Zealand, 320. 

on plum in New Zealand, 320, 

— rueUiae, germination of teleutospores 
of, in Missouri, 179, 

— semibarlalae on Biilbine semibariata in 
S. Australia, 292. 

sorghi, see P. maydis. 

— subnitens on Listichlis spicaia and 
spinach in U.S.A., 100. 

— sydowiarM, germination of teleuto- 
spores of, in Missouri, 179. 

— iridcina on wheat, influence of climate 
on, 361 ; occurrence in Austria, 538 ; 
in Canada, 254, 303 ; in France, 361 ; 
in India, 307 ; in Uganda, 166, 264 ; 
varietal resistance to, in India, ,307 ; 
in U.S.A., 113, 392. 

— icindaoriae, germination of teleuto- 
spores of, in Missouri, 179. 

Facciniopsis caricae on papaw in Bermuda, 
306. 

Punica granatuni, see Pomegranate. 

PyreUirum cinerariaefolium, Scleroiinia liber- 
tiana on, in France, 103. 

Pyronema, apical growth of hypliae of, 
588. 

Pyrus caUeryana resistant to Bacillus 
amyloi'onis in U.S.A., 275. 

— communis, see Pear. 

— coronaria, BaciUns aniylQVQrus on, in 
U.S.A., 163. 

— malus, see Apple. 

— emfina resistant to Bacillus amyloxmis 
in U.S.A., 274. 

— sinensis, Gymnosporangivm asiaiicum on, 
in Japan, 237. 

• , — shiraianum on, in Japan, 2.38, 

, Roeslelia koreaensis on, in Japan, 

237. 

— spectahilis, Gymnosporangium yamadae 
on, in Japan, 237. 

— loringo, Gymnosporangium asiadcum on, 
in Japan, 237. 

, — yamadae on, in Japan, 237. 

— i(ss?<nensis resistant to BadUus arnylo- 
vorm in U.S.A., 125, 274. 

— zumif Gymnosporangium hemisphaeriewn 
on, in Japan, 288. 

I Putkiacysds citrophthora on citrus in Cali- 
fornia, 539, 542 ; temperature relations 
j of, 542; varietal resistance to, 540. 

! — — on orange in S. Australia, 309. ^ 

; on stone fruit in California, 393, 

Pyfhium on celery in Bermuda, 306. 
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[^pythiiim] on lettuce in Bermuda, 306. j 
— on roots of various plants in Italy, 
283. 

_ on tobacco in Sumatra, 296. 

^ de Baryanum on beet in Denmark, 
457 ; in Germany, 200, 224. i 

^ — on cabbage spread from weeds in 1 
Denmark, 563. 

on Belargonium in Holland, -54. 

^ — on pine seedlings in XJ»S.A , 5. 

on potato in Canada, 26. 

_ — on seedlings in Norway, 203. 

on tomato, 245. 

Ouercus, see Oak. i 

^ mskzenii, Bacterium citripufeale on, 
in California, 893. 

Quince [Cydonia vidgaris)^ Bacilhis amylo- 
ronts on, in U,S.A., 125, 163, 

Eniowo^orium ntacidaium on, see 

Fahraea maculata, 

Fabraea maculaia on, in S. Africa, 71 ; 
in Switzerland, 275, 302. 

^ Gymnosporangium asiatkim on, in 

.Japan, 237. 

Oidium cydoniae on, in Switzerland, 

303. , . 

penicilUum crust aceum on stored, m 

Italy, 167, 168. 

— , Sekroiinia Unkarfiana on, in Switzer- 
' land, 302. 


mark, 485 ; in Germany, 128, 201, 
457 ; in Switzerland, 278^802, 
[Raspberry, redl F-mtriu-n on, in Hol- 
land, 58. 

— , leaf^cnrl of. in Canada, 17,253, 

54' ; inU.S.A., 17. 129: transmission 
of, by Aphis rubiphih. ,548, 

— , — , mosaic rtf, in (lanada, 17, 253, 
547; in U.S.A, IT, 129, 351, -546; 
transmission of, probably by 4pl}is 
ritlii'piidit, 548 

“• ilycosphamUa rithina on, in 
W.-ishingtor,, 278. 

— . — , Peronespora ,-uU on. in Gei'inanv, 
201 . 

— yellows, see Leaf curl and Mosaic. 
Bkamnm alnifoUa, R. californitit, and f?. 

I raro^'ni'rtow, Pucciniu lolit mi, in U.S.A., 
209, 

— caihariket, Puccinkt Idlii on, legislation 
against, in Canada, 528; occurrence 
in Britain, lOS; in Canada, 303; in 
U.S,A.,209. 

; Tmda b'^iuperdrt on, in Europe, 34. 

— frangnia, R. kuao/flfo, and it. pars/f/o/w, 
Puccinia loki on, in U.S.A. . 209. 

PheosptirnnyiKm (ipiKini'imriatHS on pine 
seedlings in U.S.A.. 5. 

Jtkemu, see Rhubarb. 

PJitina undulafa on Pin us inaritima in tbo 
Pyrene.e.s, 431. 

Pikizoctomaf apical growth ofhyphae of, 


Kadish (Baphnnus sativus). stimulatory 
effect of Bordeaux mixture on, 507, 
Badium, action of, on neoplasias of 
plants, 493. 

failure of, to control cereal smuts, 
324. 

Eaumns jiavomaailatus and B. mcrosv.s m 
relation to bacterial infection of cotton 
bolls in S. India, 367. 

Eamularia on elms in Holland. 2. 

— fmarisii probably conidial stage of 
Phoma ftrrarisii on tomato in Italy, 92. 
Eaphanus saticus, see Radish, 

Raspberry. Gk>^risporium venetum on, in 
Illinois,' 219 ; in Washington, 278. 

— , black {Kulnis occideMalis), Bacterium 
Uim.ejackm on, in Illinois, 218. 

— . , eastern blue-stem of, in U.JsA., 

128,219,352. - tu- ' ■ 

Gloeosporium uneium on, in IHinois, 

bo, 454 ; in Washington, 278 ; in 
Wisconsin, 258, 493, 

— — leaf curl of^ in Caniidfl. 1^* Jbo* 
547 ; in U.S.A,, 17. 129 ; transmission 
of, by Aphis ruhiphila, 548, 

— . — , mosaic of. in Canada, 1/, 2o3. 
547 ; in U.S.A 17, 129, 352 ; trans- 
mission of, probably by Apius rabiphila. 
518. , „ 

— . — , western blue-stem oJ, in New 
York, 352. 

— , j'cd (Bm&us idaeus\ ArmilUtna melka, 

on, in U.S.A., 278. ..to* 

, Bacimim tuinejackns on, m U.S,A., 

218, 278, 493. , 

— . — , Cmicinyrium JucEelH on, m Ger- 
many, 201 ; in Holland, 53. 

— , — , Didymella applanata on, in Den* 


588. 

— on bean, cabbage, and tomato in 
Trinidad, 335. 

— on potato in Dutcli E. Indies, 423. 

— on sugar-beet in Korea, 524. 

— /(rrugtna on Andropogon sorghum sac- 
charatns in Barbados, 2fd. 

— grista on sugar-cane in Barbados, 261. 

— pdlliiUi on sugar-cane in Barbados, 
2(>1, 467. 

— (?) soiani in rnycorrhiza, 283, 

— .‘jotaju, nutrient reijuiremcnts of, S3, 
on cotton in Arizona. 154, 


. ^ on potato, control in British 
Columbia, 519; in Holland, 572; in 
Manitoba, 380 ; in Ij.S.A,, SO; effects 
of, 29, 85 ; occurrence in Britisli 
Columbia, 519; in Canada, 405; _in 
Gevmanv, 29; in Holland. 53. 5/2; 
in Manitoba, 386. 424; in Nebraska, 
386; in Norway, 202; in Western 
U.S.A., 29 ; relation of soil tempera- 
ture to, 130, « a / — 

on sugar-cane in Barbados, 260, 4b/. 

oil tomato in Denmark, 246 ; m 

Norway, 203. 

physiology of, 419, 4 <0, 4/ 1. 

relations between, and Bypochuus 

frjfini, 471 i and J/acrophoma cmhort, 

260 ; and McniHapsis adarkM, 470. _ 
^ soil temperature rcLations of, m 

_^rw'/fci^on beet in Czeclio-Slovakia, 
407 ; in Holland, 58. 

on citrus in Spam, 405, 

___ on clover .red) in England, 450. 

on lucerne in France 3/1, 

on PwRin arwisjsin England, 4o . 
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mJacOT] on gine in Germany, 

201. 

— — on Pm and Polygonum nviailan in 
England, 451. 

on Veronica agrestis in England, 

451. 

RkizopuSf apical growth of hyphae of, 
588. 

— arrhiius and ill. artocarpi, temperature 
relations of, 564. 

— ckinensis, R. delemar, R. maidis, and 
R. niicrosporus, pectinaae production 
by, 464 ; rotting of sweet potato by, 
464 ; temperature relations of, 464, 
565. 

— nigricans on cotton in Egypt, 449. 

on tomato, 245. 

— — , factors influencing spore germina- 
tion of, 516 ; influence of CO.^ and 
temperature on, 25 ; of temperature 
on amylase in spores of, 419 ; nutrient 
requirements of, 82 ; rotting of sweet 
potato by, 418, 464, 565 ; temperature 
relations of, 464, 565. 

— oryzae, and rejlexus, pectinase 
production by, 464 ; rotting of sweet 
potato by, 464 ; temperature relations 
of. 464, 5^. 

— tritidf influence of temperature on 
amylase in spores of, 410 ; pectinase 
production by, 464 ; rotting of sweet 1 
potato bv, 464 ; temperature relations 
of, 464, 565. 

Rhizosphaera kcdkhqff'n, Sderophoma pini 
identical with, 342. 

Rhubarb {Rheum), Phytophthora on, in 
Illinois, 435. 

— , — cactoruM on, in Pennsylvania, 
43.3. 

— , — parasitica var. rhei on, i[l U.S.A., 
435. 

Rhus laevigata, Pomes rimos^is on, in S. 
Africa, 142. 

Rhynchosporium secalis on barley in Cali- 
fornia, 392 ; in Canada, 304 ; varietal 
resistance to, 392. 

Kliytisjna aceriraon on maple in U.S.A., 
481. 

Ribes, Cronariimn ribicola on species of, in 
Canada, 304 ; in Switzerland, 483 ; in 
U.S.A , 3, 107, 205. 

— alpinunu Croyiartiuin ribicola can infect, 

483. 

— aniericatia, Cronartium ribicola on, in 
U.S.A., 4, 

— cynosbati, Cronarlium ribicola on, in 

U.S.A., 4. 

— gordonlamun, Cronartium ribicola can in- 
fect. 483. 

— grossularia, see Gooseberry. 

— nigrum, R. ‘ntbrum, see Currants. 

— odoratum, Cronartiwn ribicola on, in 

U.S.A., 4. 

— petraeum, Cronariium ribicola can infect, 
483. 

— rotundi/olimn, Crovariium ribicola- on, in 

U S.A., 4. 

— sanguineum, Crmariium ribicola can in* 
feot, dSJ, 

— uva enspa, Cronardum r’bicola on, 483. 


Rice (Oryza sativa), Alternaria on, in 
U.S.A., 335. 

— brusone, disease resembling, in 
India, 32. 

— , Cepkalosporium on, in. India, 259. 

— , Epicoccum h^alopes on, in Uganda, 
157, 

— , Pusarium roseum on, in Uganda, 157. 
— , Gibberella saubinetii on, in Uganda, 
157. 

— , Grapkium stilboideum on, in Uganda, 
157. 

— , Helmintkospoiium on, in India, 139; 

in U.S.A , 334. 

— , — maa'oearpum on, 230. 

— , — wacidans on, 230. 

— , — oryzae on, in Dutch E. Indies, 8; 
in Japan, 139, 230; in Uganda, 157; 
susceptibility of other cereals and 
grasses to, in Japan, 231 ; tempera- 
ture relations of, 232. 

— , — sigmoideum on, 230. 

— , Leptosphaeria inichotii on, in Uganda, 
157. 

— , Melayiospora zayniae on, in Uganda, 
157. 

— . Pljomfl glumarum on, in Uganda, 
157. 

— , Piricvlaria on, in U.S.A., 334. 

— , — • oryzae on, in India. 258; in 
Uganda, 157, 263. 

— , Protoascus cohrans causing yellow 
grains of, 334. 

— , root rot of, in Dutch E. Indies, 8. 

— , sclerotial disease of, in India, 259. 
— , ‘stack-burn' of, in U.S.A., 334. 

— ‘ straighthead ’ of, in India, 31. 
Ricinus communis, Rac^eru<m tumefaciens 

causing faseiation of, 10. 

, Phytophthora nicotianae (?) on, in 

Sumatra, 296. 

Robinia pse^id-acacia, Pomes rimosus on, in 
Michigan. 189. 

, Ga)ioderma sessile on, in Argentina, 

17. 

, slime bodies in phloem of, 515. 

, Tramcles robiniophila on, in Michi- 
gan, 189. 

Roesleria hypogaea on pear in Holland, 53. 
Roesfelia koreaensis on Japanese sand pear 
{Pyrus sinensis), 237. 

Rome convention of 1914, application of, 
197. 

‘ Roncet ’ disease of the vine in Malta, 
536. 

Rose (Rosa), Rortermw tunifi/aciens on, 
production of varieties resistant to, 
356. 

— , fungicidal injury to, in Denmark, 

488. 

— , Sphaerotheca panmsot on, control in 
Germany, 131, 171 ; by soft soap in 
Sweden, 458. 

— , wet root rot fungus on, in Uganda, 

Rosellinia on cinchona in Dutch E. 
Indies, 9. 

I — on potato in Dutch E, Indies, 423. 

— on tea in Dutch E, Indies, 9, 

I — aremta on tea in India, S4B. 
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[Rosellmia] b^inodes on cacao in Trinidad, 

m. ’ 

— caryae on hickory in U.S.A., 50. 

— pepo on cacao in Trinidad, 111, 
Rosette of wheat in U.S.A., 106. 

^ Rotbrenner \ see Psendcipezisa traikei- 
pkila. 

Rubber, Para {lletea hrasilie)i$is), brown 
bast of, eifect of tapping on, 8, 155, 
178, 283, 396; etiology of, 232; occur- 
rence in Belgian Congo, 577 ; in 
Dutch E. Indies, 8 ; in India, 32 ; in 
Malaya, 232, 396, 425; in Uganda, 
155 ; relation of bacteria to, 232 ; of 
yield to, 233; studies on, 178, 232, 
425. 

— , — , brown root disease of, in Malaya, 
291, 396. (See also Fames himaoensis). 

— , — , Cephaleuros mycoidea on, in Malaya, 
426.. 

— T — <, Corticium (?) on roots of, in Malaya, 

291. 

— , — , Corticlum sahmnicolor on, in Dutch 
E. Indies, S; in Malaya, 396. 

— , — , die-back of, in Dutch E. Indies, 8. 

— , — , Biplodia on, in Malaya, 396. 

— , — , Fonies on, in Dutch E. Indies, 8. 

— ^ — , — lamaoensis on, in Ceylon, 7, 
291. 

— - — , — ligmsm on, in Ceylon, 7, 374; 
in Malaya, 396 ; toxicitv of lime to 
374. 

— . — , — pseiidqfer>-eus on, in Dutch E. 
Indies, 8 ; in Malaya, 396. 

— t — , HdniiniJiospormm on, in Malaya 
39{;. 

— . — , Hymenochaete on, in Ceylon, 291. 

— . — , Hypocknus on, in Dutch E. 

Indies, 8. 

— . — , Kretzschmaria micropus on, in 
Malaya, 32. 

— , — , ‘ kr ingrot ’ of, in Dutch E. 

Indies, 8. 

— — , legislation regarding iinportatiun 
‘>f. in Malaya, 238 ; in India, 240. 

— , — , Melanopsammopsis uld on leaves of, 
in British Guiana, 354. 

— . — , mould preventives on sheet, 139, 
427, 578. 

— , — , Jtfucor on, in Malaya, 396. 

— . — , Oidiitm on, in Dutch E. Indies, 8 ; 
in Uganda, 155, 156. 

~ , Peslalo 2 ziapabnarum on, in Malaya, 
396. 

— , , Phyiopkthora on, fnehsine for 

colouring disinfectants against, in 
Java, 323; occurrence in Belgian 
Congo, 577 ; in Ceylon, 7 ; in Dutch 
E. Indies, 8, 323 ; in India, 32 ; in 
Malaya, 396 ; in Uganda, 155 ; para- 
kol as a fungicide against, 140. 

— , , faberi on, in Ceylon, 7 ; in 

Malaya, 396. 

— , — , — meadii on, in India, 32, 

— , — , Poria on, in Dutch E. Indies, 8. 

— , — , — hypobrunrwu on, in Ceylon, 7. 

— , — , Sphaeronema on, in Dutch E. 
Indies, 8. 

— , — Jimbriaium on, in Belgian 

Congo, 577; in Msiaya, 396, 426, 


641 

[Rubber, Para], Sp/iflei'osh76e repens on, in 
Malaya, 396. 

— , — , tests of new disinfectants for, in 
Malaya, 140. 

— , thread blight of, in Malaya, S96. 

• — . — . Cstulina sonata on, in Ceylon, 7 ; 
in Kenya, 260 ; in Malaya, 32, 396, 

— 5 — , A'ijhti-ia thicaitesu. on, in Ceylon, 
576. 

Rubiaceae, bacterial nitrogen fixation in 
leaves of, 418- 

— , PLlyponisfmticvm on, in S. Africa, 142. 

Bulms caesins, see Dewberry. 

— frutkosns, see Blackberry. 

— fdotws, see Raspberry red). 

— occidtnfalis, see Raspberry (black). 

— phoenicolasius, leaf curl of, 129; in 
Canada and U.S.A., 17. 

— strigosus, leaf curl of, in Canada and 
U.S.A., 17. 

Rush, see Jioicns. 

“ Rustikol ' as a disinfectant for rubber, 
140. 

Rye {Secale cercatt), bright speck disease 
of, in Denmark, 488. 

— , Claviceps purpurea on, controlled by 
formalin and salt, 498 ; cultivation of, 
in Austria, 114, 400 ; dissemination of 
sclerotia of, 115. 

— , Fnsarium on, in Holland, 53 ; in 
Bavaria, 281, 509. 

— , — ikrah on, control, in Garni any, 
161, 200, 417, 511 ; in JS’orway, 202, 
mycorrhiza of, in Italy, 172. 

— , Pscuik-inonas atboprecipiUni.s can infect, 
447. 

■ — , Piax'iHta dispersa t>n, in Aubtria, 53S ; 
in Canada, 303. 

— , — (jrammis on, in Denmark, 563 ; in 
France, 362. 

— seed disinfection tests in Germany, 
511 ; in Norway, 202. 

— , Septoria nodormn and S. tritkl can in- 
fect, 212. 

— , — secabs on, in U.S.A., 356. 

• — , soil acidity disease of, in Germany, 
200 ; importance of lime in control of. 
499, 500. 

— , Ur'jcijstis occuita on, control of, in Ger- 
many, 170, 417; in Sweden, 19; 
occurrence in Denmark, 487. 

Saerhorum nfficlnarim, see Sugar-cane. 

— iianwjii, sugar-cane mosaic on, in 
U.S,A., 584. 

Saifron {Crocus sailvus), Bacillus crod on, 
in Japan, 427. 

Halix, Fobfporus hccidus on, in S. Africa, 
142. 

— (dha var, rlteUina peiahda, Ap'^sphatna 
pulviscula on, in Holland, 94. 

, Disctfht cartioTwrcea on, in Hol- 
land, 94. 

^ I'lisicladium salidperdum on, in 

Holland, 93. 

, Phoma hifrkans on, in Holland, 

. IT T 

, Physalospora soiicts on, \n Hol- 
la nd, 94, 

Sdifarion in Eehninlhosporium, 60. 
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Sainbucus nigra, see Elderberry, 

Sandal {SaniaJiim album), bpike disease 
of, transmission by grail ing and 
haustoria, 380. 

‘Sand drown’, chlorosis of maize and 
tobacco in U.S.A., 81, 421. 

Sanicdum see Sandal. 

Sap stain of timber, control in U.S.A., 
185. 

Sasa splculosa, Epicfiloe sasue on, in Japan, 
238. 

Schinus depetukiiSf Tramdes trogii on, in 

France, 300. 

— ‘molle, Inonotus schini on, in U S. A., 49. 
Scki^ophyllum commune, biology of, in S. 

Africa, 271 ; parasitism of, on fruit 
trees in S, Africa, 272 ; in U.S.A., 90. 
Scholia lalifo/ia, Fomis rhnosus on, in S. 
Africa, 142. 

.Sc^eropAoma piceae identical with S. pityo- 
phiia, 342. 

— pini identical with E/iimsp/iaera 
kallclwjii, 842. 

— pi/ya identical with S. pifyophila and 
possibly with Pkomopsis abieiina, 342. 

— pifyeila identical with S. pffyoplnla. 
342. 

— p/fyophiki on conifers, 342. 

Sderospcf/a on maize in Uganda, 156, 264. 

— on sorghum in Uganda, 157, 264. 

— graminicola on Sudan grass in S. 
Africa, 10. 

— ■ Javanica on maize in Dutch E. Indies, 

9. 

— p/iili 2 )pinensis on maize, dissemination 
of, in the Philippines, 359. 

— saccfiari on sugar-cane in Australia, 
579; in the Philippines, 109. 

— spontanea on maize, dissemination of, 
in the Philippines, 359. 

on sugar-cane in the Pliilippines, 

360. 

Sclerotinia on ginseng in Korea, 503. 

— on cabbage in Bermuda, 306, 

— on cucumber in California, 152. 

— c/nerea, apothecia of, in New Zealand, 
275. 

on cherry, control in Illinois, 454. 

on fruit in New Zealand, 165, 275, 

321. 

— — on peach, control in Australia, 
69 ; in Illinois, 454 ; in Michigan, 72; 
ill New Jersey, 606 ; in New Zealand, 
275. 

— — on plum, biochemistry of, 81 ; 
control in Illinois, 454 ; in Michigan, 
72« 

, toxicity of sulphur to, 460. 

f. mali on apple in England, 547. 

f. prim on cherry and plum in 

England, 547, 

— /ructiyena, apothecia of, in N, S. 
Wales, 120. 

, factors influencing spore germina- 
tion of, 516, 

on apple in N. S. Wales, 120. 

on apricot in N. S. Wales, 120. 

— — on cherry, control in Australia, 
276 ; occurrence in Crimea, 172. 

— on loquat in N. S. Wales, 120. 


[Sekrolinia/ruciigem] on peach, control in 
Australia, 276 ; in Connecticut, 220. 

— — on plum, control in Australia, 
276. 

on stone fruit in N. S. Wales, 353. 

— /uckeliana on yine in New Zealand 
534. 

— liberdana on beans in Bermuda, 306. 

on carrot in Pennsylvania, 444. 

on celery in New Jersey, 102 ; in 

Pennsylvania, 444. 

on chicory in the Pyrenees, 193. 

on citrus in California, 541, 542. 

on flax in Ireland, 118. 

on lettuce in Bermuda, 306 ; in 

France, 102, 193; in U.S.A., 102, 444. 

on melon in France, 102. 

on potato in Canada, 26, (?) 28 ; in 

Ireland, 118 ; in Norway, 202. 

— — on 2^rd/m<m cineraria^olium in 
France, 103. 

(?) on sunflower in Canada, 304 ; 

in Holland, 544 ; in Montana, 439, 
544, 

— — on tomato in Canada (?), 28 ; in 
Germany, 201, 

— lin/iaii/ana on quince in Switzerland, 
302. 

— wimor on lettuce in New Jersey, 102. 

— sclerotiomm on peas in Denmark, 
487. 

on tomato in Denmark, 246. (See 

also S. hberiiana), 

— iii/olioni.m on clover in British Colum- 
bia, 395; in England, 450; varietal 
susceptibility to, 512. 

Sclcivtium on apple in S. Africa, 110. 

— on sugar-cane in the Philippines, 
109. 

— cepivorum on garlic in Spain, 191 ; re- 
lation of, to Bol)-yiis cana and Spkacelia 
alHi, 191. 

— griseiim, see Ehizoctonia grisea, 

— rol/sii, liosts of, in N. S. Wales, 354. 
on Hibiscus cannabinus in Sumatra, 

315. 

on Afimosa inrisa in Sumatra, 295. 

on potato in U.S.A., 387 ; parasitic 

action of, 888, 389. 

— — -on sugar-beet in Korea, 524. 

on sugar-cane in Cuba, 525 ; in 

the Philippines, 109. 

— — on tobacco in the Philippines, 
109 ; in Sumatra, 314. 

— — on tomato in Denmark, 246, 

on watermelon, control in U.S.A., 

280. 

— selcsum on tomato in England, 347, 
489. 

Scolopia niuncllii, Femes rimosus on, in S. 

Africa, 142. 

— — , Folyporus patouillar^u on, in S. 
Africa, 142. 

Scolytus beetles in relation to elm 
disease in France, 484. 

Secale cereale, see Eye. 

— montanum, Clavkeps pujpurea on hy- 
brids of rye and, in Austria, 400. 

Seed certification in Canada, 253, 332, 
465 ; in France, 288, 569, 
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[Seed] dii^infection apparatus in Ger* 
many, 324. 

Selimttn, Proioniyces macrosj'.orus on, 242, 
Seriecio rtdgaris, Thielavia baskda on, in 

Ireland, 117. 

bogwreexse, morphology of, 

145 ; occurrence on Calasnnthes, Cm- 
chona, CUrits, Coffea, Erythrina, Fraxinvs, 
Manihotf Marsdenia, Mon(s, raritiwn^ 
Fdijosma., Solanutn, Stachyfarpheta, and 
Thea in Java, 145. 

— mompa on sugar-beet in Korea, 524. 
Seidogloeum urachidis, see Cercospora pei-- 

sonata, 

S^toria on Poapraiensis in U.S.A.. 357. 

— agropijri on Agi'opyron repens in U.S.A., 
356. 

— apH on celery, control in Canada. 
255; disseminated on seed, 198; oc- 
currence in Morocco, 54. 

— avenae {^Leptosphaeria ateiuirict) on oats 
in Wisconsin, 159. 

— ■ ftronji on brome grass in Italy and 
U.S.A.,356. 

— depressa on orange in S. Austjalia, 
292. 

— glumarum^ see S. nodorum, 

— graminum on oats and wheat in Mo- 
rocco, 54. 

— — var, f, avenae distinct from S. 
arenne, 159. 

— Jycopersici on tomato, control in Bei*- 
muda, 307; in U.S.A., 846, 443; oc- 
currence in Denmark, 246; in Ger- 
many, 201 ; in S. Australia, 292. 

— nodomm can infect Poa pratensis and 

i-ye, 212. _ 1 

on wlieat in Arkansas, 497 ; in 

Canada, 304; in U.S.A., 211 ; suppos- 
ed peri thee ial stage of, 212. 

— passerini on barley in Italy and U.S.A., 
356, 

— peh'oseUni var. apH on celery in Ber- 
muda, 306. 

— piricola on pear in Astrakhan, 535. 

— secalis on rye in U.S.A., 356, 

— trifici can infect Poa pmtensis and rye, 

212. 

— — on wheat, distinct from S. grami- 

212 ; from S. nodomm, 497 ; oc- 
currence in U.S.A. , 212. 

Seqeioia sempervirens, bacterial tumours of, 
ill France, 95. 

Seroh disease of sugar-cane, control by 
hot water in Java, 468 ; disease re- 
sembling, in the Philippines, 109 ; 
occurrence in Java, 8; in Singapore, 
469. 

Service berry, see Ainehmohkr camdmsis. 
Sesleriit coerulca, biology of Clavkeps sclero- 

tia on, 115. 

Sciaria glawa, Edminmsporixrn orxjzae can 
infect, in Japan, 231. 

— j'tthcn, Cladosporium on, in Ceylon, 7. 
, Helmintkosporium foot rot of wheat 

can infect 60. 

, _ on, in U.S.A., 61. 

, _ orysue can infect, in Japan, 

231. 

, Pincalaeia on, in India, 259. 


Shallot {Allmn ascahmkum), Ptrmospora 
scJiUkkni on, in Denmark, 488. 

Shingles, asphalt, destroyed by Basidio- 
mycctc resembling llerulins tacryninns, 

187. 

Slorta rohvsla, Pohjpoms slmeae on. In 
Bengal, 350. 

Silver leaf disease, see Simxm purpnrexm. 
Sisal (^Agaxe conhila), VQlleioU'khxm agaves 
on, in the Philippines, 108. 

Bitanion, Pxiccinia ghmartnn on, In Cali- 
fornia, 392, 

Bisygom, Pomes senex on, in S. Africa, 
142, 

Slime bodies in relation to protozua in 
virus diseases of plants, 514, 515. 

— disease, see Bac'dlxis sohnaceax-uxn. 
Sxnerin.ikns popxxli, Cordyceps milifaris on 
larvae of, in Sweden, 76. 

Smoke injuiy acting through soil altera- 
tions, 20 1 promoting infection by 
Pomes annosMs, 482. 

Snapdragon, see Antarhimnn. 

Snowdrop {Galanthus nivalis), Urocystis 
gakmihi on, in Germany, 449. 

Sodium silicofluoride for prevention of 
moulds on sheet rubber, 139, 427, 
578. 

Soil acidity disease of cereals in Ger- 
many, 200, 499, 

■ — fungi, a synthetic medium for the 
! estimation of, 233. 

Solaman, mosaic disease of, in Sumatra, 
35. 

— , Sepki/asidnun bogorien"^' on. in Java, 
145. 

— atx’olinense, overwintering of tomato 
mosaic on, in Indiana, 40 ; tot acco 
mosaic on, iai Florida, 474. 

— dxdcamara, tomato mosaic transmis- 
sible to, 491. 

— iniegrifolium, tomato mosaic ti'ans- 
niissible to, in Indiana, 40. 

— melongena, see Eggplant. 

— nigrum, mosaic disease of, in England, 
489 ; transmissible from tomato t*.), in 
England, 491 ; in Indiana, 40, 

— hiberoswn, see Potato, 

— wendJandii, Alki'naria soktni on, in 
Dutch E. Indies, 122. 

Solbaj-, testa of, as a fungicide, in Ger- 
many, 131, 223, 529. 

SoUdago, Cokosporium solidagims on, in 
U.S.A., 349. 

Solupar, tests of, as a fungicide in 
Malaya, 140, 

Sorghum {Andxypogon sorghim], Colkto- 
Iricliim gi^aminicolwn on, in Uganda, 
263, 264. 

— diseases in N. S. Wales, 354. 

— , Hebmnfkospoyium foot rot of wheat can 
infect, 60. 

. — orysae can infect, in Japan, 

231, 

. on, in Uganda, 264. 

— , mosaic of, 584 ; in Hawaii, 241 ; in 
Java, 236. 

— , Sekrospora on, in Uganda, 157, 264. 

, Sphacektheca mghi, influence of 
temperature (n infection by, 12; 
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occurrence in Egypt, 113; in India, 
12; in Uganda, 156, 264. 

[Sorghum], Tolyposporium fiHfarnm on, in 
Egypt, 113. 

— , Ustilago reilkinaow^ in Egypt, 113 ; in 
Uganda, 156, 264. 

Sorfjhum sudamnse. see Sudan grass. 

— vulgare, see Sorghum. 

Sorosporium reiliamim, see Usdlago reiliaiia. 

Soy-bean {Glycine), Alternaria alrans on, 
in Arizona, 250. 

— , .ipliid injuj'y to, in Arizona, 250. 

— , Bacterium sokinacmrum on, in Dutch 
£. Indies, 10. 

“5 ^ glycineum and Bad. /tojae on, dis- 
tingui.slied by actit)n on various sugars, 
1.58. 

— juosaic, effect of temperature on, 77. 

— , Phomopsis sojae on, in N. Carolina, 

151. 

— sunburn injury to, in Arizona, 249. 

Spliacelia on purpareum in 

Uganda, 264. 

— on Penniadmn spic(ftu7n in Tanganyika, 
26,4. 

— on Fennisetum typhoide^m in Uganda, 
264. 

— stage of Claviceps purpurea, cultures of, 
lU. 

— (dUij Sclerotium cepivormn in relation to, 
101. 

Sphacekma ampeUnmn, see Glocosporium 
ampehphaguin. 

SphnceloPieca sorghi on sorghum in Egypt, 
113 ; in India, 12 ; in Uganda, 156, 
264 ; influence of temperature on in- 
fection by, 12. 

Sphaeretla fjihdliana on citrus in Spain, 
405. 

Sphaerinm ico^_ffenstemiani on citrus in 
Spain, 405. 

Sphaeronema on Ilecea rubber in Dutch E. 
Indies, 8. 

— Jinihriatum on Herm rubber in Belgian 
Congo, 577 ; in Malaya, 306, 426. 

on sweet potato, measures against 

introducing into British Columbia, 
532 ; varietal resistance to, in Missis- 
sippi, 441. 

— pilifera probably a Cemtostomella, 342. 

Sphaeropsis on dead needles of pine in 

N. S. Wales, 299. 

— imlorum, see Physalospora cyilmiae. 

— iihnicola on elm in 5Vi scon sin, 481. 

Spka&rostilbe ojccophila parasitic on scale 

insects in Florida, 360. 

— repens on Hevea rubber in Malaya, 
396. 

on tea in India, 343. 

Spkaeroihecn humuH on hops, fungicidal 
tests with, 168. 

— morS'Urae on currant in Italy, 277. 

— — on gooseberry in Crimea, 69, 70* 
in Denmark, 663 ; in Germany, 132, 
169. 171, 201, 223 ; in Holland, 53 ; 
in Italy, 277, 203 ; in Norway, 548 ; 
in Sweden, 457 ; in U.S.A., 454 ; tests 
of control measures against, in Crimea, 
69, 172 ; in England, 376 ; in Ger- 
many, 171, 223 ; in Holland, 53 ; in 


Illinois, 454 ; in Norway, 548 ; in 
Sweden, 457. 

[Sphaerothecct] pannosa on peach in Crimea, 
172. 

on rose, control in Germany, 132, 

171 ; in Sweden, 458. 

Sphaendim tri/oUi on clover in U S.A., 
414. 

Spicaria farinom var. verticilloides, control 
of vine moth by, in Prance, 313, 
413. 

— Javanica parasitic on coffee berry 
borer in Dutch E. Indies, 368 

— purpurogoies, biology and morphology 
of, 566 ; inhibiting action of, on 
other organisms, 567. 

— veriiciUoides, see S. farinosa var, verti~ 
cilloides 

Spinach (Spinacia oleracea), Fusarhim on, 

in U.S.A,, 100. 

— , Peronospora effasa on, in Denmark, 
488 ; in Texas, 256. 

— , Pnccinm on, in Oregon, 100. 

— , X organisms in connexion with a 
disease of, in Holland, 54 
Spintftx hirsutus, Cintradia spinifiens on, in 
Australia, teratology of, 292, 

Hpofndias lutea, wet root rot fungus on, in 
Uganda, 157, 

^pondijlodadium atrovlmis on potato in 
Canada, 26. 

Spongosspora mbterranea on potato in 
Algeria, 568; in Britain, 208; in 
British Columbia, 395 ; in Canada, 
26, 465; in N. S. Wales, 354 ; relation 
of sk inspot to, 389, 507 ; transmissible 
to deadly nightshade in Denmark, 
663. 

on tomato, 245, 

Spore germination, factors influencing, 
'516. 

Sporidesmbm ^nucasum var. plwrisepfatum 
on vegetable marrow in Astrakhan, 
535. 

! Sporisorium maydls, synonym of Penb 
cillium crusiaceum, 167. 

Sj>f)rofric^uw heunnanni, enzymes and 
toxins of, 410, 411. 

^ — carougeani on man in Madagascar, 21. 

— globuliferum, probable control ot vino 
Phylloxera by, 413. 

, control of soil dwelling pests by, 

413. 

— g<mgeroti, enzymes of, 410. 

Spraying and dusting experiments with 

fruit in U.S.A., 71, 219. 

— , recent advances in, 225. 

— , spreading agents in, 225, 375, 376. 
Spruce {Picea), Polyporus sciiKemiizii on, in 
U.S.A., 531. 

— , For ia subacid a on, in U.S.A., 531. 

— , sap-stain of, in U.S.A, , 185. 

— , Tomla ligniperda on, in Europe, 34. 

— , TraYmiespini on, in U.S.A., 631, 
Squash {Cmurhita), Collet oirkhum lagtm- 
rium can infect, 266. 

Squirrels tiansmitting Peridermium on 
pines, 561. 

Stachyboinjs altemans OR timber in U.S.A.. 
185. 
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Stachytarpheta, Stptohcatxdiwin hogoriense yu, 

in Java, 145. 

— ' indka, Baderixim soUmacearum on, in 
Sumatra, 35. 

Stack-burn of rice in U.S.A.., 334. 

Stagonosporopsis korkmis on bean in Nor- 
way, 203. 

‘ Staling ’ of fungal cultures, 828. 

Stellarki, Hrjpocknus solani on, in Denmark, 
563. 

— , MdampsoreUa cay'yopkyUacmrum on, 

431. 

Stmonitis on timber in U.S.A., 185. 

Stephania hernandifolirt^ Parusligmatea ner- 
visita on, in S. Africa, 142. 

Stephcmcfderes hampei, Boh-ytis skpMnodcris 
on, in Dutch E. Indies, 369, 

Stermm piirpurmm on apple in Britain, 
209 ; in Ne5Y Zealand, 68 ; in S, Africa . 
451. 

on apricot in New Zealand, 68; 

in S. Africa, 451, 

on peach in New Zealand, 68 ; in 

S. Africa, 451. 

on pear in New Zealand, 68; inS. 

Africa, 452. 

on plum in New Zealand, 68 ; in 

S. Africa, 451. 

on Pojjulufi alha in S. Africa, 451. 

— — , susceptibility to, increased by 
attacks of leaf rust, 321. 

— ntgosiusaihtm identical with S. pur- 
pureum, 452. 

Skrigvioitiajstis nigra^ see Aspergillus niger. 

Stock {Matthiolo), Plemnodiophora brassiaie 
on, 222. 

Strawberry {Fragarla vesca), Bacillus 
amyloiorus oi\, in U.S.A., 163. 

— , Mdrssoala pufenfillae on, in Canada 
and U.S.A. , 1.5. 

— , Mollma tarliaiic on, in Canada and 
U.S.A., 10, 255. 

— , Mycosphaerelht J'ragariae on, control in 
Illinois, 455. 

Striga (irobayichoides on tobacco in S, 
Africa, 476. 

Sudan grass (Sorghuxn sudamnse), Hchnin- 
tkosporium foot rot of wheat can infect. 
60. 

, mosaic of, in Hawaii, 241. 

, Pmulvimw'S alhopreeipitans can in- 
fect, 447. 

— — , Sek-rospora graminkola on, in S. 
Africa, 10. 

Sugar-beet, see Beet. 

Sugar-cane {Saccharv/m ufficinarum), Aero- 
s'afagniv.s giaucas and A, sacchari on 
rotted setts of, in Argentina, 339. 

, Aeginetia indica on, in the Philip- 
pines, 109. 

, Bacillus Df P, and Jiandus causing 

top rot of, in Argentina, 338. 

— , bacteria rotting setts of, in Argentina, 
339, 

— , Ii((derium causing leaf scald of, in 
Australia, 579. 

— , — vascularam on , control by drainage 
in Queensland, 140 ; occurrence in 
Australia, 140, 354, 579; varietal re- 
sistance to, 110, 579, 


[Sugar-cane], Bakerophoma sacchari on, in 
the Philippines, 109. 

— , Botryodiplodiu theobromae on, in Cu)ia, 
525. 

— , Cephalosporium sacchari on, in Bar- 
bados, 261 ; in the Philippines, 109, 

— , Ctreospora kopkei on, in Cuba, 525 ; in 
the Philippines, 109. 

— , — sncchari on, in Australia, 580. 

— , — vaginae on, in Barbados, 261 ; in 
Cuba, 525. 

— , CaUetotrichumfakahim on, in Australia, 
580; in Barbados, 261 ; in Cuba, 525; 
in Java, 8; in the Philippines, 109. 

— , Oyios 2 X)ra sacchari on rotted setts of, in 
Argentina, 339. 

— , Fiji disease of, cultures of organism 
causing, 234 ; etiology of, 234 ; occur- 
rence in Australia and Fiji, 678, 5‘9 ; 
in N. S, Wales, 354 ; in the Philip- 
pines, 88, 89, 109, 234. 

— , Fusarium on, in Argentina, 339 ; in 
Barbados, 260, 407. 

— , guminosis of, in Java, 8. (See also 
Bacferluin vascuhirum). 

— , Htlminthosporiavi sacchari on, in 
Australia (?), 580 ; in Barbados, 261 ; 
in Cuba, 525. 

, HypocJinus sacchari on, in Cuba, 525. 

-- leaf scald (Bacferi'am sp.jin Australia, 
579. 

— leaf stripe, see PhyUosUda sacchari. 

— , legislation against importation of, in 
India, 239 ; in Malaya, 238 ; in 
Uganda, 528. 

— , Lepfosphaeria sacchari on, in Argen- 
tina, 340 ; in Australia, 580 ; in Bar- 
bados, 261 ; in Cuba, 525 ; in the 
Philippines, 109. 

— , Maras'iuim root disease of, in Au.-5tra- 
lia, 580 ; causation of, doubted in 
Argentina, 340 ; in Barliados, 260, 
467. 

— , — sacchari on, in Barbados (not para- 
sitic), 260. 467 ; occurrence in Cuba, 
52.5 ; in Guadeloupe, 33; (?) in Java, 
469 ; in the Philippines, 109. 

— , — stenophyllus on. in Cuba, 525. 

— , Mdancouium sacchari on, in Argentina. 
339, 840 ; in Australia, 580 ; in Cuba. 
525 ; in the Philippines, 109. 

— , MelioVi. a.rumUnis on, in the Philip- 
pines, 109. 

— mosaic, amoeboid bodies in, 241 ; 
control in Argentina, 339 ; in Austra- 
lia, 579, 581 ; in Culia, 524, 525; in 
Hawaii, 241 ; in .Java, 34, 237 ; in the 
Philippines, 141 ; in Porto Rico, 106 ; 
in Trinidad, 394; in U.S.A., 106; 
effect of sunlight on, 242 ; host plants 
of, 33, 34, 236, 241, 390.584; occurrence 
in Argentina, 839 ; in Australia. 579 : 
in Barbados, 260; in Cuba, 524. _52.5 ; 
not in Guadeloupe, 33 ; in Hawaii, 33, 
241 ; in Java, S, 33, 34, 287; not in 
Mauritius. 208 ; in the Philippines, 
88, 109, 141, 468 ; in Porto Rico. 106. 
390 ; in Trinidad, 394 ; in U.S.A., 106, 
205 j transmitted by Aphis ‘maldk, 381, 
585 ; in Cuba, 524 ; in Hawaii, 83, 21 1 ; 
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in Jas'ii, 237 ; in Porto Rico, 390 ; by 
Peregthms maidis^ 381 ; possibly by 
Aphis sdczhari in Argentina, 339: in 
Java, 237 ; possibly by CaroUmia^ 381 ; 
varietal resistance to, in Argentina, 
339; in Cuba, 524, 525; in Java, 33, 
237 ; in the Philippines, 89, 141, 468 ; 
in U.S.A., 106, (See also Maize 
mosaic). 

[Sugar-cane], Naucoria suhorbicuhta on, in 
Argentina, 340. 

— , JidrtkieXla socchari on, see Fiji disease. 

— , Omphalia saccharicola on, in Argentina, 
310. 

— . Fesialozzia fuscescens var, swchari on, 
in the Philippines, 109. 

— , Phylkichom sacchari on, in the Philip- 
pines, 109. 

— . Phyllastida sacchari on, in Argentina, 
340. 

— , .5occ/ian, name given to 

]^orthieka saccharic the cause of Fiji 
disease, 285, 

— , Plosmodiophora msciOarum on, organism 
resembling, in Barbados, 468. 

— , Puccinia knehmi on, in Australia, 
5S0; in the Philippines, 109. 

— . Rhizodonia griam on, in Barbados, 
261, 

— , ~ pallida on, in Barbados, 260, 467. 

— . — solani on, in Barbados, 260, 467. 

— root disease in Argentina, 340; in 
Barbados, 260, 467 ; in Mauritius, 203, 

— root rot in Java, control by hot water, 
169; etiology of, 526; occurrence in, 
8. 526, 584 ; similarity to grey speck 
disease of oats, 526. 

— . Sclerospom sacckari on, in Australia, 
578, 579; in the Philippines, 109. 

— . — spontanea on, in the Philippines, 
360. 

— , sclerotial disease of the leaf sheath 
<if, in Australia, 580. 

— , Sderotiam on, in the Philippines, 
109. 

— , — rolfsii on, in Cuba, 525; in the 
Philippines, 109. 

— . .screh disea.se of, control by hot 
water in Java, 468 : occurrence in 
Java, 8; in Singapore, 469. 

— , .sereh-like disease of, in the Philip- 
pines, 109. 

— . Thidaviopsis dhaceticus on, see T.ijara- 
'hixa. 

— , — paradoxa on, in Australia, 580 ; in 
Barbados, 261 ; in Cuba, 525 ; in 
Java, 8 ; in the Philippines, 109. 

— , top rot of, in Argentina, 338 ; in 
Queensland, 581. 

— . Trkh>d^:rma Vgn’ifum on, in Barbados, 
467. 

— . Vstila'}<} sacchari on, in the Phil ip- 
pi nea, 89, 109, 

— yellows in Argentina, 339. 

— yellow stripe disease, see Mosaic 

Sulphur, control of Actinomyces scabies on 

potato by, 109, 519, 572 ; of sweet 
potato diseases by, 3i ; fungicidal 
action of, 281, 460. 

— dusts fc* controlling fruP diseases in 


New Jersey, 500; for smuts in Canada, 

549. 

[Sulphur] glue mixture as a fungicide for 
fruit trees in New Jersey, 506. 

— , ‘Prii’, as a fungicide against mildew 
in Germany, 171. 

Sunburn injury to cowpeas and soy- 
beans in Arizona, 249. 

Sunflower {Heliantkns anniius), Flasnio- 
para kalstcdii on, in Japan, 815. 

— , Puccinia hdkuithi on, in Canada, 304. 

— , Sclerotinia (?) libertutna on, in Canada, 
304 ; in Holland, 544 ; in Montana, 
439, 644. 

— , stimulatory effect of Bordeaux mix- 
ture on, 608. 

‘ Superol ’ as a disinfectant for rubber 
140. 

Supersulpliur for controlling wheat bunt 
in Sweden, 171. 

Swede turnip ^BrcLSsica campestris), Bacil- 
lus lacerans and B. bussei on, in Ger- 
many, 200. 

— , Pkoma napobrassicac on, in New Zea- 
land, 98. 

— , Flasmodiophora Irassicae on, varietal 
resistance to, 151. 

Sweet pea {Lathyrn^ odoiutus), Bacillus 
lathyri on, 99. 

, slime bodies in relation to mosaic 

of, 515. 

, VerUcillitm ulbo-atrum on, in Bri- 
tain, 150. 

Sweet potato (^Ipomoea baiaias)^ Cystospora 
batata on, in New Jersey, 31. 

— — , Diplodia tuberic.ola on, in Texas, 
256. 

— — , Fmarium hutaiaiis and F. hyper- 
oxtjfponm on, in New Jersey, 30. 

— — , — oxy&porum on, in Mississippi, 

441. 

, ’Moi'dlochaetes infiiscans on, in New 

Jersey, 31. 

mosaic in Arkansas, 441. 

— — , mottle necrosis of, in U.S.A., 
486. 

— — , Rkizopus delemar, B. viaidis^ i?. 
iiigrkans^ R. nodosus, R. oryzae, R. re- 

• Jlexus^ and R. tritici causing rot of, 464, 
565 ; pectinase production by, 464, 
566 ; temperature relations of, 465. 

, Sphaeronemafimbnatum on, measures 

against introduction into British Co- 
luml)ia, 532 ; varietal resistance to, In 
Mississippi, 441. 

Sycamore (Acer psendoplatanus). Verticil’ 
Hum albo-atnim can infect, in Britain, 

150. 

Sywephalastrum on timber in U.S.A., 
185. 

Syrickytrivm endobioHciim on potato, con- 
tamination of soil by, 575; gall for- 
mation by, 494 ; legislation against, 
iti Czecho-Slovakia, 422 ; in Denmark, 
421 ; in England and Wales, 591 ; in 
Germany, 335, 421,518: in Holland, 
421 ; in Italy, 387 ; in Norway, 202, 
421 ; in S. Africa, 10 ; life-history of, 
574 ; nature of immunity from, 574 ; 
occurrence in Canada, 26 ; in Czeoho- 
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Slovakia, 422; in England and Wales, 
208, 691; in Germany, 80, 200,. 421, 
517, 675; in Holland, 54, 421 ; not in 
Italy, 387 ; in Norway, 202, 421 ; in 
S. Africa, 10, 352 ; in Sweden, 422 ; 
in U.S.A., 143, 443 ; soil sterilization 
against, 443 ; suggested use of X-rays 
against, 326 ; transmissible to deadly 
nightshade, 663 ; varietal immunity 
from, tests in France, 174 ; in Ger- 
many, 84, 175, 518, 675; in Scotland, 
84 ; in U.S.A., 84, 443. 

[Synchytrium endobioticum] on tomato, 245 ; 
in U.S.A., 443. 

Eyntherisma sanguinalis, sugar-cane mo-saic 
on, 584. 

Synthetic culture media for fungi, 82 ; 
for soil fungi, 233. 

Taphridium, Volkadia may be identical 
with, 248, 

Taphrina deformans, see Exoascus defor- 
raans. 

— minor, see Exxascus minor. 

^ pruni, see Exoascus pruni. 

Taraxacum oj?icma/e, Proto7nyces pachyder- 

Mus on, 243. 

Tea {Tkea) Aglaospora aculeata on., in Cey- 
lon, 294. 

— , Armdlaria on, in Dutch E. Indies, 9. 
— . — fuscipes on, in Ceylon, 295. 

— , Jwdcularia auricula-jv,dae on, in 
India, 343. 

— . Boiryodiplodia tkeohroniae on, in India, 
fungicides against, 343, 344. (See also 
Thyridaria tarda'}. 

— . Capnodium on, in Dutch E. Indies, 9. 
— , Cephakuros rirescens on, in Java, 9. 

— . Cercosporelia fheae on, in Ceylon, 294, 
473. 

• — , Corticiiim on, in Ceylon, 473. 

- , — javaaicmn on, see C. salmonicolor, 

— . — salmonicolor on, in Dutch E. 

Indies, 9. 

— . Femes latnaoensts on, in Ceylon, 291 ; 
in India, 348. 

— , GUmerdla cingulata on, in Assam, 344. 
— . Hypocknits theae in Assam, 344 ; 

ill Dutch E. Indies, 9. 

— . Kreksekmaria micropus on, in India, 
343, 

— . Ixiestadia on, in Dutch E. Indies, 9. 
— , Macropkoma theicola on, in Ceylon, 7. 
Pestalozzia on, in Ceylon, 7 ; in Dutch 
K. Indies, 9. 

— , — theae on, in Assam, 344 ; in 
Ceylon, 527 ; differs from P. palmanwi 
on coco-nut in Ceylon, 527. 

— , RoselHnia on, in Dutch E. Indies, 9. 
— , — arcuata on, in India, 343. 

— . SepUjbasidmm bogorieme on, in Java, 
145. 

— , Spltaerosfiibc repens on, in India, 343. 
— , Thyridaria iarda on, in Dutch E. 
Indies, 9. (See also Boiryodiplodia theo- 
brotnae). 

— . Usi-itlina zonata on, in Dutch E. 

Indies, 9; in India, 343 ; in Kenya, 260. 
Thapsia, Protomyces macrospoms on, 242. 
Thea, see Tea. 


Thekphora lerrestris (T. laciniafn) on pine^ 
in S. Australia, 298. 

TTieobroma cacao, see Cacao. 

Thielavia basicola on Chenopodhm album in 
Ireland, 117. 

on flax in Ireland, 117. 

on peas in Switzerland, 303. 

— ■— on Senedo vulgaris in Ireland, 117. 

un tobacco in Florida, 475 ; in 

Kentucky, 37 ; in the Philippines, 
109 ; relation of soil temperature to, 
136 ; varietal resistance to, 37. 

on watermelon in Oregon, 68. 

Thielaviopsis etluiceticits, see T. paradoxa. 

— paradoxa on coco-nut in Florida, 23 ; 
in Guadeloupe, 33 ; in Madras, 79 ; in 
the Philippines, 109. 

— — on pineapple in Florida, 23; in 
the Philippines, 109. 

on sugar-cane in Australia, 580 ; 

in Barbados, 261 ; in Cuba, 525; in 
Java, 8; in the Plulippines, 109. 

Thuja plicata, Keitlda tkujina on, in Ire- 
land, 348. 

— — , Poria weirii on, in U.S.A., 531. 

Thyeila, Colcosporium ipomoeae on, in U.S.A., 

348. 

Thxp-idaria tarda on tea in Dutch E. 
Indies, 9. (See also Boinjodipiodia (heo^ 
hromae). 

TiUa americana, see Basswood. 

rillantin B, tests of, for seed disinfec- 
tion, 170. 

Tilleiia on wheat, control in Canada, 254 ; 
in England, 308 ; in Oregon, 206; in 
Washington, 264; relation of spore 
load to infection by, 262, 

— ‘ caries ’ on wheat, control in Ger- 
many, 511; in Sweden, 171; occur- 
rence in Denmark, 487. 

— levis on wheat, control in Canada, 
253, 459 ; in Germany, 399, 503 ; in 
U.S.A., 458 ; influence of fertilizers 
on, 603 ; occurrence in Canada, 263, 
303, 459 ; tests of fungicides against, 
in Germany, 554, 557, 

— tritici on wheat, apparatus for seed 
treatment against, in Germany, 224 ; 
control in Austria, 538; in Canada, 
253, 459 ; in France, 74 ; in Germany, 
161, 169, 170, 399, 416 ; in Italy, 322 ; 
in Sweden, 19; in U.S.A., 73, 458 ; in 
Wales, 400; influence of fertilizers on, 
503 ; of ultra-violet rays, X-rays, and 
radium on, 324 ; occurrence in Canada, 
253, 303, 459 ; in Germany, 161. 169, 
200, 224, 399, 416 ; in U S.A., 13, 73; 
relation of soil moisture and tem- 
perature to, in U.S.A , 13 ; tests of 
fungicides against in Germany, 553, 
554, 557 ; varietal resistance to, in 
California, 393. 

Timber, blueing of coniferous, in Britain, 
49, 50; in U.S A,, 107, 185. 

— , Veraiostomella on, in U.S.A , 107, 185. 
_ p/cea and C. pini on, in Britain, 
49. 

— , Leulinus Jepideus on, in U.S.A., dis- 
semination and temperature relations 

! of, 146, 
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[Timber], Len?^^essaeJ:}lVmrt on, in U.S.A., 
51, 147. 

— , — trabea on, in U.S.A., dissemination 
and temperature relations of, 148. 

— , list of fungi causing mould of, in 
U.S.A., 185. 

— ^ Phellums (Jbmta) ci-ypianm on, at 
Versailles Palace, 97. 

— , sap-stain and moulds of, control iii 
U.S.A,, 18G 

— , Torala ligniperda on, 34. 

Timothy grass, see Phleum pratense. 

Tip burn of lettuce in Colorado, 528, 
of potato, etiology and develop- 
ment of, in Venn' ait, 28. 

Tipiuma tipa, Ganoderma sessile on, iii 
Argentina, 17. 

Tobacco (Nicotiana)^ Bacillus maculicoln 
on, in Switzerland, 303, 

— , — pse^^/lozooglo<;ae on, in Sumatra, 9. 
— , BacteriU7H angulatnui on, control in 
Virginia, 245 ; dissemination, 245 : 
476; occurrence in S. Africa, 477 ; in 
Virginia, 245 ; physiology of, 157 ; 
soil infection with, 476, 

— , — solanactanmi on, in Dutch E. Indies, 

8, 35, 295, 314 ; in Florida, 474 ; in 
the PliJlippines, 109, 261, 445. 

— , — fafxuiim on, control, 38, 39, 345, 
474, 476; occurrence in S. Africa, 
37, 477 ; in U.S.A., 37, 245. 845, 440. 

473, -174, 476; pliysiology of, 157 ; 
viability of, 38, 40. 

— , — iumtfaciens causing apposition a 1 
growth in galls on, 55; producing 
fasciation in, 10 ; producing two typc.> 
of crown gall on, 397, 

— , Itrown spot of, in S. Africa, 477. 

— , Cercoifpo/'a rdcoUanae on, in Florida, 
475 ; in the Philippines. 109. 

— , ‘trenching’ of. in 8. Africa, 477. 

— , ‘ kroepoek ’ of. in Dutch E. Indies. 

9. 

— • loaf curl in Dutch E. Indies, 9. 

— , Maci’ophmia )W>iiam(e on, in St. 

Thomas Island. 589. 

— , Macrosporhon lungipes on, in S. Africa. 
476. 

— mosaic, effect of temperature on. 77 : 
intracellular bodies in, 613 ; occur- 
rence in Dutch E. Indies, 9. 35 ; in 
England, 489, 191 ; in Florida, 474 : 
in the Philippines, 109; in the Trans- 
vaal, 477 ; size of virus particles of, 
133 ; transmitted from cucumber 
through Capsicum in U.S.A.. 513 ; from 
tomato in England, 491 ; from othet 
Solanaceae in Florida, 474 ; in Suma- 
tra, 3,5. 

— , Oidiuvi on, in Dutch E. Indies, 9 ; in 
S. Africa, 477. 

— , Peronospora hyoscyami on, in N. S. 
Wales, 354. 

— , Phyi.hsiicta nicotianae on, in Florida. 

474. 

— , Phyl.'iphtkmi uicoHanae on, in Dutch E. 
Indies, 8, 36, 296; in Florida. 476; 
stable manure disseminates in Java, 
36. 

— . Piithium on, in Sumatra. 296. 


[Tobacco] ‘sand drown’ associated with 
magnesium deficiency in U.S.A., 80, 
421. 

— , Sclerotium rolfsii on, in the Philip. 

pines, 109 ; in Sumatra, 314. 

— , Siriga oi'obanchoides on, in S. Africa, 
476. 

— , T/iidavia basicola on, in Florida, 47.5 ; 
in Kentucky, 37 ; in the Philippines, 
109 ; soil temperature relations of, 
136; varietal resistance to, 37, 
2'olyposp<iriuin ^fiU/enm un sorghum ‘in 
Egypt, 113. 

— 2 )enic.ilktnae on PenniseUm typhoideuni in 
India, 259. 

Tomato {Lgeopersiewn esculentum), AHer- 
naria sclani on, in Dutch E. Indies. 
422 ; in Germany, 201 . 

— , Aplamhader dissimulans on, 347. 

— , — mickigamnse on, 246. 347 ; organ- 
ism resembling, on, in Pennsylvania, 
444. 

— , Ascachijia lyc’jpersici on, in Denmark, 
448 ; in Germany, 201. 

— , Bacillus araideae on, in Virginia. 

sprays against, 346. 

— , — candamms on, in England, 347. 

— . — luthijri on, in Denmark, 246 ; in 
England, 99, 347 ; in Jy’ew Zealand, 
430 : in Pennsylvania, 443. 

— — mesenfericus associated with Pftoaci 
ferrarisii on, 91. 

— . bacterial disguise of, in Switzerland, 
303 ; in Pennsylvania. 443. 

Bacleriim exitmum on, 246; in Penn 
sylvania, 444. 

— , — solamcmrifm on, in Norway, 203 : 
in Pennsylvania, 444 ; iii the Philip- 
pines, 26i, 445 ; in Sumatra, 35. 

— . Basispmwn gallanm on. in California. 
296, 

— . Boirytis on, in Denmark, 246; in 
England, 490. 

— . — cinerea on, in England, 347. 

— , bright speck of. disease resembling, 
in Denmark, 488. 

— , Cladosporium fnhum on, in Denmark, 
246, 488 ; in ’:^gland, 347 ; in (ho- 
many, 132, 529 ; in Norway, 203; in 
Trinidad, 335 ; use of solbar against. 
132. 529. 

— , Didyraella hjeaperski on, in Denmarli. 
488. 

— , Fu.sarlum on, in England, 347 ; in 
Morocco, 54 ; temperature reIatioii> uf, 
in U.S.A., 67, 136. 

— , ferrwjinosum on, in Britain, 149, 

— , — hjeopersid on, 245 ; in Arkansas'. 
440 ; in England, 1 IS, 347 ; in Indiana, 
10, 40 ; in Mississippi, 441 ; in Mis- 
souri, 347 ; in Texas, 256; in U.S..V., 
40, 428 ; relation of hydrogen-ioii con- 
centration and soil moisture to, 477 ; 
temperature relations of, 428; trail- 
mitted by seed, 92 ; varietal resistance 
to, 40, 441. 

— , — oxyspxfrwn on, 245 ; in Britain, 149. 
— , — scUrdicides on, in Britain, 149. 

— leaf roll in Denmark, 246 ; in Moroc- 
co, 54. 
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[Tomato], Macro^porium on, in Indiana. 
41 ; in Morocco, 54. 

— , — iolani on, 245 ; in Denmark, 246. 

. — , — tomato on, 245 
— , Mtlanconium on, 245. 

. — mosaic, aphids and probably flea- 
beetles transmit, 40 ; carriers of, in 
England, 491 ; effect of temperature 
on, 77 ; hosts of, in England, 491 ; in 
Indiana, 40 ; occurrence in Astrakhan, 
535 ; in Denmark, 246 ; in England, 
847, 489 j in Indiana, 40 ; protozoa in, 
227 ; intracellular bodies in, not pro- 
tozoa, 514, 516 ; transmitted to Petunia, 
Solanum, and tobacco in England, 491 ; 
to Lycoperslmm, Pfiysalis, and Solanum 
in Indiana, 40. 

. — , Oidium lycoptnsici on, in Geimany, 
201. 

— , Oospora kictis on, in New Jersey, 91. 
— . Orobnnclie aegyptiaca on, in Astraklian, 
207. 

— , PtniciUlvm. on, in England, 347. 

— , P?ioma destnictiva on, 245 ; in Norway, 
203. 

— , — fenarisH on, in Italy, 91. 

. — , Pkytobader lycopersicum on, in Astra- 
khan, 207. 

— , Phytephtkora crypiogea on, 245 : in 
Denmark, 246; in England, 346. 

— , — in/estans on, 245; in Denmark, 
246 ; in Virginia, 346. 

— , — parasitica on, 245 ; in British 
Columbia, 395 ; in England, 346. 

— , — ierrestris on, see P. parasitica. 

— , Puccinia pittieriana on, 245. 

— , Pijthium on, 245. 

— , Bhizoctania on, in Trinidad, 335. 

— , — solani on, in Denmark, 246 ; in 
Norway, 203. 

— , Rhizopus nigricans on, 245. 

— , Schrotinia Uhertiana on, in Canada 
28; in Germany, 201. 

— , — sclerotioninh on, in Denmark, 246, 
— , Sclerotium roJfsii on, in Denmark 
246. 

— , — seiosum on, in England, 347, 489. 
— , Septoria hjcopersici on, control in Ber- 
muda, 307 ; in U.S.A., 346, 443 ; oc- 
currence in Denmark, 246; in Ger- 
many, 201 ; in S. Australia, 292. 

— , Spongosptjra subierranea on, 245. 

— , -spotted wilt of, in N. S. Wales, 354. 
— , stimulatory effect of Bordeaux mix- 
ture on, 507. 

— , Synchytrinm endobioticuni can infect, 
in U.S.A., 443. 

— , Vennicularia varians on, in France, 
26. 

— y VerilciUhim albo~atrum on, 245 ; in 
Britain, 148, 347 ; in Denmark, 246. 
— , — lycopersici on, 245. 

— , winter blight or streak of, in Canada, 
256. 

Top rot of sugar-cane in Argentina, 388 ; 
in Australia, 581, 

Tonda ligniperda on various timbers in 
U S.A. and Europe, 34. 

Trachysphaera fructigena on cacao in Gold 
Coast, 495, 497. 


[Trachysphaerafructigeua] on coffee in Gold 
Coast, 495. 

Trametes gihhosa on cacao in St. Thomas 
Island, 589. 

— kispida, see T. irogii, 

— intend i fa on Ptamxyhn utile in S. 
Africa, 142. 

— abstmants on Acacia and Citnts in S, 
Africa, 142. 

— odorafa on slash wood in U.S.A., 531, 

— okicjisis on coco-nut in St. Thomas 
Island, 589. 

— pini on conifer stumps in U.S.A., 
531. 

on Douglas fir in U.S.A., 107, 

205. 

— — on Pinus muritima in the Pyrenees, 
431 ; in U.S.A,, 531. 

— radiciperda, see Pomes annosus, 

— robiniophiln on Robinia pscud-acacia in 
Michigan, 189. 

— sanguineam on cacao in St. Tliomas 
Island, 589, 

— sepium on cacao in St. Thomas Island, 
589. 

— scrialis on timber in U.S.A. , 146. 

— spnicei on cacao in St. Thomas Island, 
589. 

— suaveoUTis, ash analysis of, 284. 

— swb/7ftTOon Celiis kranssiana in S, Africa, 
142. 

— irogii on Schinus dependens in Franco, 
300. 

Tranzschelia punctata, see Puccinia prnni- 
spinosae. 

Trees, Polysticius on living, in U.S.A., 
484. 

Trotia bracteola, Pomes yucatmsis on, in S. 

Africa, 142. 

Trichvcladus elUpticus, Isipinga cowfor^a on, 
in S. Africa, 141, 

Trichoderma on timber in U.S.A,, 186. 

— lig/iorum on sugar-cane in Barbados, 
467. 

In'c^zo/oairt-like fungus on cacao in Togo- 
land, 210. 

T icJtophyion acuminatum, T. gypsenm aster- 
aides, and T. rosaceum, pliysiology and 
toxic action of, 411. 

Trichothecium roseim on Gnomonia erythro- 
stoma in Switzerland, 277. 

Trifolium, see Clover. 

— alexandrinum, see Berseem. 

Triikurn, see Wheat. 

Tropaeolwn, see Nasturtium. 

Try pa flavin, effect of, on potato tubers 
in Germany, 169. 

Trypanosomes in latex-bearing plants, 
176, 229, 424, 623. 

— in leaf roll and mosaic plants, 227, 
513, 515, 516. 

Tsagfo camdemsis, Tomla ligniperda on, in 

U.S.A., 34. 

— MerophylkL, Echinodontium tiadorium on, 
in U.S.A., 531. 

— merte/isi'awj, Echinodontium tinctorium on, 

in U.S.A., 531. 

Turnip {Brassm campe^iris), Bacillus caro- 
tovorus on, in Bermuda, 306 ; in Nor- 
way, 203. 
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[Turnip], Bacterium camiestre on, see 
Pseudomonas campestris, 

— , Piasmodiopfiora brassicae on, in Den- 
mark, 487. 

— , Pseudomonas campestris on, in Ber- 
muda, 806. 

— , — destnictans on, in WaJes, 196. 

— , Swedish, see Swede turnip. 

Typkvla gr (minis on barley in Germany, 

68 . 

— on red clover in Norway, 202. 
Tip'oglyphus longior infesting fungus cul- 
tures, 325. 


Ulmus, see Elra. 

Ultra-violet rays, fungicidal action of, 
324. 

Umbelliferae, specialization of Proto- 
mycetaceae on, 242. 

Uncinula necator on vine, control in 
Austria, 532 ; in France, 463, 580 ; in 
Germany, 182, 255 ; in Italy, 326 ; in 
Malta, 536 ; in New Zealand, 533 ; 
in S. Australia, 353 ; occurrence in 
Astrakhan, 207, 535 ; in Austria, 632 ; 
in Cyprus, 394 ; in France, 463, 632 ; 
in Germany, 201, 255 ; in Italy, 326 ; 
in Malta, 536 ; in Morocco, 54 ; in 
New Zealand, 533 ; in S. Australia, 
353. 

C/igulincc ujjwsu, see Fomes annosus, 

— msengaef see Fames fotnentarius. 

Uredo Jicif see ICuehneoln Jid. 

— kueknii, see Fuccinia kuehnii. 

Urocystis boHvari on Lolium perenne in 

Spain, 142. 

— cefiukte on onion, control in UJS.A,, 
206 ; life-history of, 251 ; new appara- 
tus for treating, 460; occurrence in 
Britain, 203; in U.S.A.. 206, 251. 

— colchici (suspected) on Bulbocodium 
rernum in Holland, 54. 

— corulhides on Indian mustard (^ntssicu), 
in India, 259. 

— gakuithi on snowdrop in Germany, 
449. 

— ocatUa on rye, control in Germany, 
170, 417; in Sweden, 19; occurrence 
in Denmark, 487. 

— triiici on wheat, factors influencing 
germination of, 398. 

Uromyces of Japan, 586. 

— betae on beet in Morocco, 54. 

on wild beet in Denmark, 563. 

— dictosperma on Fuptm-bia arkansoua in 
Indiana, seed transmission of, 472, 
473. 

— f((b«e on beans in Morocco, 54. 

— pisi on Ldthyrus and peas, specializa- 
tion ot) in Moscow, 341 . .. 

— proemiimis on Euphorbia de}\f(ita and E, 
presUi in Indiana, seed transmission 
of, 472, 473. 

— viciae-unijugae in Japan, 586, 

Urophlijctis aXfalJae on lucerne in France, 

493. 

Vrtica latex, inoculations of mice with, 
424. 


j Urticaoeae, amoebae in latex of, 17 < 

— , human trypanosomes can liv*.. in 
latex of, 523. 

Uspulun, cliemotherapeutical indei of 
552, 556. 

— , fungicidal action of, on bunt spotv 
162, 512, 555. 

— not injurious to animals, 512. 

— , stimulatory action of, 20, 162, 42 
509, 510. 

— , use of, against barley smuts in Ger- 
many, 161 ; beet root rot in Germany, 
224, 510 ; celery rust in Germany, 20 ; 
CoUeibtiichwn iindemuthianum on beans 
in Germany, 20 ; Fusarimn nivale on 
rye in Germany, 161, 511 ; Gihberelh. 
smbirietii in Holland, 53 ; Relmintho- 
sporium g^ramimum on barley in Austria, 
538 ; in Germany, 161, 399, 416, 511 ; 
oat smut in Czecho-Slovakia, 550.; 
Plasmodiophoni brassicae in Germany, 
222 ; Pythium on tobacco in Sumatra, 
294 ; Urocystis occulta on rye in Ger- 
many, 170 ; w’heat bunt in Germany, 
161, 399, 416, 511 ; in Sweden, 171. 

Ustilago avenue, cytology and culture of, 
in Bussia, 587. 

on oats, control in Austria, 538 ; 

in Canada, 253, 256, 649 ; in Czecho- 
slovakia, 550 ; in Germany, 161, 169. 
170, 399, 417, 504 ; in Wales, 400 ; 
effect of ultra-violet and X-rays on, 
324 ; influence of fertilizers on, in 
Germany, 504; method of infection 
by, 214 ; occurrence in Austria, 538 ; 
in Canada, 253, 255, 303, 549; in 
Denmark, 487 ; in Germany, 161, 169, 
170, 200, 214, 399, 417, 504 ; in 
Russia, 587 ; in Wales, 401. 

— bi'onUvora on Bromus cUiatus in Canada, 
254. 

— — , smut resembling, on Agropyron 
tenerim in Canada, 254. 

— eleusiiiis on Elaisine coracana in India, 
308, 309. 

— hordei on barley, chemotherapeutical 
studies of, 551, 558 ; control in Ger- 
many, 161, 170; in Sweden, 19; in 
U.S.A., 458 ; in Wales, 400 ; effect of 
ultra-violet and X-rays on, 324 ; 
occurrence in Denmark, 487 ; in Ger- 
many, 161 ; in Sweden, 19. 

— on oats in Canada, 304, 459 ; in 
U.S.A., 458 ; in Wales, 401. 

— maydis, see U, zeae. 

— nuda on barley, control in Austria, 
588; in Germany, 400; in U.S.A., 
458 ; effect of ultra-violet and X-rays 
on, 324 ; influence of fertilizers on, iti 
Germany, 504. 

— reiliana on sorghum in Egypt, 113; in 
Uganda, 156, 264. 

— sacchari on sugar-cane in the Philip- 
pines, 89, 109. 

— tritki on wheat, control in Austria, 
538 ; in Germany, 400, 550 ; influence 
of fertilizers on, in Germany, 504 ; 
occurrence in Austria, 538 ; in Canada, 
303 ; in Germany, 400, 550 ; in- 

I Uganda, 264. 
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[ .^kigc ztae] on maize, influence of ultra- 
v.^Iet and X-rays on, 324 ; occurrence 
« Astrakhan, 207 ; in Canada, 255. ! 

Usi. -tina, :ona<« in Uganda, 156. 

- ■ — on coffee in Kenya, 260. 

— on peach and pear in Kenya, ! 
' 260. i 

- — on Hcxea rubber in Ceylon, 7 ; in i 
Kenya, 260 ; in Malaya, 32, 396. 

-i. — on tea in Dutch E. Indies, 9 ; in ; 
India, 348 ; in Kenya, 260. ; 


Yascidomyces xantkosomae on coeoe in 
Jamaica, 103. 

Vegetable marrow (Ciicurbita pepo), 
Oidium on, in Astrakhan, 207. 

^ Spondesmmm mucosum var. plioi- 

st-ptatum on, in Astrakhan, 535. 

Vciituria inaequaUs, factors influencing 
spore germination in, 516. 

on apple, asco spore ejection in, 

122 ; associated with Nectria gaUigtna 
in Britain, 318 ; control in Arkansas, 
440 ; in Britain, 376 ; in Canada, 255, 
304 ; in Connecticut, 220 ; in Ger- 
many, 169 ; in Illinois, 453 ; in Michi- 
gan, 71, 371; in Montana, 439; in 
New Hampshire, 281 ; in N. S. Wales, 
553 ; in New York, 506 ; in New Zea- 
land, 121 ; in Oliio, 442, 505 ; in Wis- 
consin, 257, 492 ; occurrence in Ar- 
kansas, 440; in Astrakhan, 207, 535; 
in Canada, 255, 304 ; in Connecticut, 
220; in Crimea, 172; in Germany, 
169 ; in Massachusetts, 440 ; in Michi- 
gan, 371 ; in Montana, 439 ; in New 
Hampshire, 281 ; in N. S. Wales, 
353 ; in New Zealand, 121, 122, 123 ; 
in Ohio, 442, 505 ; in Wisconsin, 257, 
492; spreads in cool storage, 123; 
toxic action of sulphur on, 281 ; 
varietal susceptibility to, in Massa- 
chusetts, 440. 

— pirma on pear, ascospore ejection in, 
122; control in Germany, 169; in 
Illinois, 464 ; in Michigan, 72 ; in 
New Zealand, 121 ; in S, Africa, 126; 
occui'rence in Astrakhan, 207, 535 ; 
in Crimea, 172 ; in Denmark, 218 ; 
in Germany, 169 ; in Illinois, 454 ; in 
N. S. Wales, 353; in New Zealand, 
121 , 122 , 

Vermicularia circinanSf see CoUctotrichum 
circinans. 

— kerbarmi on carnations in France. 
370. 

— varians on Physalis penmana in France, 

20 . 

on potato, leaf roll caused by, 27 ; 

occurrence in Canada, 26; in France, 
27, 173, 334; in S. Australia, 292. 

on tomato in France, 26. 

— zittgibereae on ginger in India, 249. 

Vemiica a^resfis, Rhizoctonia violacea on, 

in England, 451. 

Versailles Palace, destruction of timber 
in, by J<\im€s cryptarum, 97. 

Vertidlliwn on potato in Dutch E. Indies, 
423 ; in Pennsylvania, 443. 
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[VerticilUunx] albc-atrum on eggplant in 
New Jersey, 110. 

on potato in Canada, 832, 465 ; in 

Morocco, 64 ; in Oregon, 206, 

on sweet pea in Britain, 160. 

on tomato, 245 ; can infect Antir- 

rhmum, Capsictimf cotton, cucumber, 
eggplant, potato, sycamore, and Ulnnts 
in Britain, 150 ; occurrence in Britain, 
148, 347 ; in Denmarl^ 246. 

— lycop^j'sici on tomato, 245. 

Vetch (Vrao), Ascochyia pisi on, in New 
Zealand, 605. 

Vida spp., see Vetch, 

— fabaj see Bean (broad). 

Vigna catjang and V. sinmsist^ see Cow pea. 
Vine {V-itis), apoplexy of, see F<mes 
igniarius, 

— , Ameobasiduim (?) on, in N. S. Wales, 
354. 

— , — viiis on, in France, 153 ; in S. 
Australia, 152. 

— , Sacteriuvi iwnefadens on, in France, 
532. 

— , black measles of, in California, 438. 
— , Botrytis cinerea on, in France, 532 ; in 
Switzerland, 46, 302. 

— , California disease of, in California, 
438. 

— chlorosis, treatment with iron sul- 
phate, 552. 

— , Coniothyrium diplodiella on, in Ontario, 
436 ; in Switzerland, 45, 302. 

— ■> Cryptosporella riticohi on, in France, 
532. 

— , die-back of, in France, 188. 

— diseases in Illinois, control of, 454. 

— , Fmies igniarius on, in France, 326, 

437, 528. 

— , Gloeospornnn on, in Arizona, 155. 

— - ampelopkaguni on, in France, 532 ; 
in N. S. Wales, 437; in S. Africa, 
353 ; in S. Australia, 353. 

— , — frudigenim on, in New Zealand, 
534. 

Glomerelia cinguiaia on, in France, 
532. 

— , Guiqnurdia bidivellH on, in France, 
532. ' 

— , obscure disease of, in Australia, 
153. 

— , — fruit rot of, in Arizona, 155, 

— , Oidium of, sec Vminula uecator. 

, pliysiologioal diseases of, in Cali- 
fornia, 438. 

Plasniopara vlticola on, control in 
Algeria, 104 ; in Austria, 532, 533 ; in 
Cyprus, 394 ; in France, 631 ; in Ger- 
many, 254 : in Italy, 320, 562 ; in 
Malta, 536 ; in N, S. Wales, 354 ; in 
Switzerland, 44 ; critical periods for 
attack in Algeria, 104 ; forecasting in 
Italy, 6; occurrence in Algeria, 104; 
in Australia, 292 ; in Austria, 532, 
533 ; in Cyprus, 304 ; in Germany, 
201, 254; in Italy, 6, 326, 562; in 
Malta, 536 ; in Morocco, 54 ; in N. S. 
Wales, 354 ; in S. Australia, 292,353 ; 
in Switzerland, 302. 

— Pseudopeziza iTachdphihi on, in Austria, 
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532, 583; in Germany, 201 ; in Swit- 
zerland, 302. 

[Vine], ‘ roncet ' disease of, in Malta, 586. 
scald of, in New Zealand, 534. 

— , ScUroHnia fuckdwm on, in New 
Zealand, 634. 

— , shanking of, in New Zealand, 584. 

. — , Sphaceloma ampelinum on, see Glcen- 
Hpcriurn ampelophagum, 

— . Uncinulanecator on, control in Austria, 
532 ; in France, 463, 531 ; in Ger- 
many, 132, 2,55; in Italy, 326; in 
Malta, 536; in New Zealand, 538 ; in 
S. Australia, 353 ; occurrence in As- 
trakhan, 207, 535 ; in Austria, 532 ; 
in Cyprus, 394; in France, 463, 532; 
in Germany, 201, 255 ; in Italy, 326 ; 
in Malta, 536 ; in Morocco, 54 ; in 
New Zealand, 533 ; in S. Australia, 
353. 

— , warted leaves of, in New Zealand, 
534. 

— , water berries of, in California, 438. 

Violet (Kto^o), Bacillus carolovoms on, in 
England, 119. 

— , Vet'cospora vioiae on, in Morocco, 54, 

Vinjilia capensis, Fames geotropus on, in 

8. Africa, 142. 

Virus diseases of plants, 379, 513, 514, 
515. (See also Mosaic, Leaf roll). 

Viticultural station, Lausanne, work of, 
43. 

Vitis, see Vine, 

Volkariia, perennial in the underground 
parts of its hosts, 243. 

— separation from Taphridiim doubtful, 
243. 

— rhaetica, systematic position of, 243. 

— nmhelliferarujn on Heracleum sphondy~ 
Hum, systematic position of, 243. 

^Vrotpootje’ disease of wheat in S. 
Africa, relation to Fnsarinm and 
OphioMus caricetu 536. 

Wallflower {Ckeiravthus cheiri)^ PUismo- 
d'iophora brassicae on, 223. 

Walnut [Juglans regia), die-back of, in 
France, 187. 347. 

— , Pseifdmonas juglandis on, in S. Aus- 
tralia, 292. 

— , wound dressing for, 530. 

— , black [Jugla7is californica), obscure 
disease of, in California, 393. 

Watermelon {Citrullus rulgaris), BaciUus 
tracheiphihis on, in U S. A., 280. 

— , Cladosporinm cuc7imennum on, in 

U.S A., 280. 

— , CoUetotrichnm lagenarirm on, in Texas, 
256 ; in U.S.A., 280. 

— , Diplodia tuhericola on, in Texas, 256 ; 
in U.SA., 280. 

— , Fusarium nimim on, in U.S A., 280. 

— , Mijcosphaerella citrulUna on, in tJ.S.X., 
280. 

— , Oidium on, in Astrakhan, 207. 

— , Orobanche aegyptiaca on, in Astrakhan, 
207. 

— , Pseudopermospora cubensis on, in 
US. A., 280. 

— , Bderotium rolfsii on, in U.S.A.} 280. 


[Watermelon], Thielavia basicola on, in 
U.S.A., 68. ^ 

Weeds as carriers of crop diseases in 
Denmark, 563. 

Weeping willow (Dutch), see Salix alba 
var. Dilellina pendula, 

Weizenfusarial against cereal diseases 
in Germany, 161. 

Wheat (Triticum), bright speck disease of, 
in Denmark, 488 ; in Norway, 202. 

— bunt, see TiMia. 

— , Cladasparivm herhurum on, in Uganda, 
264. 

— , Clavkeps purpurea on, in France, 114, 
160. 

— , copper dusts increase the productivify 
of, in Italy, 322. 

— , crinkle joint of, cause unknown, in 
Canada, 304. 

— , Erysiphe graminis on, in Denmark, 
487 ; increases acidity of infected 
plants, 361. 

— , form-aldehyde injury to, 266. 

— , Fusarium on, in Denmark, 487 ; in 
S. Africa, .536 ; tolerance to acidity 
and alkalinity of, 12. 

— , — ax-enacevm on, influence of COj 
and hydrogen-ion concentration on, 
383. 

— , — culmorvm on, in Kenya, 260; in- 
fluence of COj and hydrogen-ion con- 
centration on, 883. 

— , — herharwn on, influence of COg and 
hydrogen- ion concentration on, 383. 
— , Gibberella saubinetii on. in Canada, 
304; in Holland, 53 ; in U.S.A., 257, 
536; relation of soil moisture and 
temperature to, in U.S.A., 257, 536. 

— , ^ginocchiatura’ of, in Italy, 561. 

— , Hdminthosporium on, in N. S. Wales, 
354 ; in Sudan, 60 ; in U.S.A., 59, 
106 ; strains of, 60. 

— , — saimm on, in Canada, 304, 

— , — sorokiniiinvm on, in Uganda, 156, 
261. 

— , Lepfosphacria on, in Denmark, 487, 

— , — herpatrickoides on, in France, in- 
fluence of various chemicals on, 11. 

— , — tritici on, in Uganda, 156, 264. 

— , mycorrhiza of, in Italy, 172. 

■ — , Ophiobolus on, in Denm.ark, 487, 

— , — cariceti on, influence of various 
chemicals on, 11 j occurrence in 
Britain, 208 ; i]i France, 11 ; in N. S. 
Wales, 354; in S. Africa, 536; in 
U.S.A., 106, 206. 

— , Phma henxiebergii on, synonymous 
with sepioria mdorwn, 497, 

— , PlricuJarin on, in India, 259. 

— , Pseudomonas alboprecipifaus can infect, 
447. 

— , Puccinia glumarum on, genetics of 
resistance to, 57 ; influence of climate 
on, 361 ; occurrence in Austria, 638 ; 
in France, 861 ; in India, 307 ; not in 
Uganda, 263; varietal resistance to, 
in India, 307. 

— 5 — on, aecidial stage of, in 

Australia, 307 ; barberry eradication 
against, in Denmark, 199, 487, 499; 
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in U.S.A., 106, 309, 439; in Western 1 
Europe, 499 ; biologic forma of, in 
Canada, 253, 358; in U.S.A., 158; 
cytology of resistance to, 359, 401 ; 
hydn^en-ion concentration in relation 
to resistance to, 13, 361 ; influence of 
climate on, 361 ; losses caused by, in 
Denmark, 199 ; occurrence in Astra- 
khan, 207 ; in Australia, 307 ; in 
C«nada, 253, 303, 357 ; in Denmark, 
199 ; in France, 361 ; in India, 
307 ; in Uganda, 264 ; in U.S.A., 
106, 112, 158, 439 ; temperature rela- 
tions of, 13 ; varietal resistance to, in 
India, 307 ; in Morocco, 54 ; in U.S.A., 
106, 112, 158, 392 ; viability of spores 
of, 14. 

[Wheat, Fifcciiiia] triticina on, influence of 
climate on, 361 ; oecurrejice in Austria, 
538 ; in Canada, 254, 303 ; in France, ! 
361 ; in India, 307 ; in Uganda. 156, 
264; varietal resistance to, in India, 
307; in U.S.A., 113, 392. 

— , ‘ rosette ’ disease of, in U.S.A., 106, 

— scab, see Gibberella sanbinetii. 

— , Septoria gramimtm on, in Morocco, 54. 
— . — nodorum on, in Arkansas, 497, 
498 ; in Canada, 304 ; in U.S.A., 211 ; 
supposed perithccial stage of, 212. 

— , — triad on, in U.S.A., 212 ; stated 
to differ from S, graminumf 212, 497 ; 
from S. nodomm, 497. 

— . soil acidity disease of, in Germany, 
499. 

— , stiinulatiug effect of seed di.sinfec- 
lants on, in Italy, 322; in Saxony, 
550. 

— , Tilldia on, control in Britain, 308 ; 
in Canada, 254 ; in France, 74 ; in 
Oregon, 20G ; in Washington, 264 ; 
factors influencing infection by, 262. 

— — * caries’ on, control in Sweden, 
171; occurrence in Denmark, 487; 
tests of mercury fungicides against, in 
Cfermaiiy, 511. 

— ^ — Iccis on, control in Canada, 253, 
459 ; in Germany, 399, 503 ; in U.S.A., 
458; influence of fertilizers on, 503; 
occurrence in Canada , 253, 803, 459 ; 
festsof fungicidesagainst, in Germany, 
555, 557. 

— ^ — triad on, apparatus for .seed treat- 
ment against, in Germany, 224 ; con- 
trol in Austria, 538; in Canada, 253, 
459 ; in France, 74 ; in Germany, 
161, 169, 170, 399, 416 ; in Italy, 322 ; 
in Sweden, 19 ; in U.S.A., 73, 458 ; 
in Wales, 400 ; influence of fertilizers 
on, 503 ; of ultra-violet rays, X-rays, 


and radium on, 824 ; occurrence in 
Canada, 253, 303, 459; in Germany, 
161, 169, 200, 224, 399, 416 ; in U.S. A., 
13, 73 ; relation of soil moisture and 
temperature to, in U.S. A., 13 ; tests 
of fungicides against, in Germany, 
553, 554, 557 ; varietal resistance to, 
in California, 392. 

[Wheatl, Urocysiis tritki on, gej-mination 
of, 398. 

— , VstHago tritid on, control in Austria, 
538 ; in Germany, 400, 550 ; influence 
of fertilizers on, 504; occurrence in 
Austria, 538 : in Canada, SOS ; in 
Germany, 400, 550 ; in Uganda, 264. 

— , ‘vrotpootje’ disease of, in S. Africa, 
536. 

— and rye hybrid, Claviceps purpurea and 
Puednia granwns on, in France, 362. 

White pine blister rust, see CronurliHm 
rihicola, 

‘ Wisa ’ disease of birch in Finland, 384. 

‘ Witches' broom ’ on Broussontiia papyri- 
/era in Sicily, 404. 

on citrus in Sicily, 404. 

— ■ — on coffee in Uganda, 409. 

on cypress in Sicily, 404 

Wound dressing for trees, 530. 

X organism found in a spinacli disease 
in Holland, 64. , 

X-rays, control of bunt and smut of 
cereals by, 324. 

^antkosoma sagitiifolium, see Cocoe. 

^i/laria thwaitesU on rubber in Ceylon. 
576 

— polymorpha on pear in Switzerland, 
302. 

JCyleborus dispar, association of MoatVut 
Candida witli, 561. 

J^ymalos mermpora, Fames rimosus on, in 
S. Africa, 112. 

Yeast, action of ‘ bios’ on, 284. 

— spot of lima beans in Virginia, 194, 

‘ Yellow grains’ of rice in U.S.A., caused 
by Pretoascus color a')is, 334. 

Yellows of cabbage, see J^'usurium coughi- 
ilnans. 

— of raspberry, see Raspberry leaf curl 
and mosaic. 

Yellow stripe disease of sugar-cane, See 
Sugar-cane mosaic. 

I Zapupe, see Agave 2 apupe. 

Zea mays, see Maize. 

Zingiber offidnaie, see Ginger. 

Zinnia, Macrosporium caudalum on, in 
Denmark, 488. 
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